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AVY DUTY CHEM-O-FEEDER 


en if the watched kettle never boils you can have safe, pure 

ater with %Proportioneers% Heavy Duty Chem-O-Feeder. This 
inexpensive, dependable chemical feeder will automatically purify 
p to a million gallons of water a day. Cross-connected to the 

arting switch of the main pump motor, the Chem-O-Feeder oper- 
Sates exactly in step with the pump and sterilizes every drop of 

ater. It feeds just the right amount of hypochlorite or other 
hemical — eliminates the unpleasant taste resulting from over- 
feeding, and prevents dangerous undertreatment. Write for 
Bulletin SAN-2. 
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/ PROPOATIONEERS, INC. % 


96 Codding Street, Providence 1, R. 
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THE ((||I|)) MAINTAINER 





IS YOUR BEST BUY 
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Lick your year-round maintenance problems with the Huber Maintainer. pill hand 

HUBER 3-WHEEL ROLLERS It's a versatile and dependable machine—built to handle every phase of os 
en eee eee highway, road, street, and airport maintenance at savings to you! ae to 
The Huber Maintainer with its hydraulically operated auxiliary units is o on | 


readily adaptable for service as a bulldozer, patch roller, lift loader, 
snow plow, rotary broom or berm leveler. Ask any experienced operator about 
the Maintainer! He'll speak well of Huber’s advanced design... rugged 
“engineered” construction...rigid material specification...and other 
manufacturing skills that add up to dollar savings and longer years of 
trouble-free service for you. 





Remember, too, that Huber’s complete line of road machinery—3-wheel 
HUBER TANDEM ROLLERS rollers... tandem rollers ... trench rollers has for years been a standard in the 
a we oe construction field. See a Huber before you buy any road machinery. Write 
today for descriptive bulletins and name of dealer nearest you. 
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THE HUBER MFG. COMPANY 
Marion, Ohio, U.S.A. : 
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When you specify the CHICAGO COMMINUTOR you 
get both halves of the scissors. 


The channel acts as the holding and feeding half of the 
scissors. The cutting teeth and shear bars of the COM- 
MINUTOR drum make up the cutting half of the pair. 


Years of research and knowledge gained through more 
than 2,000 successful installations prove conclusively 
that the hydraulic characteristics of the channel in which 
the COMMINUTOR is placed are as important as the 
cutting mechanism itself. 
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The form of the channel which makes effective commin- 
ution possible is an exclusive feature of the CHICAGO 
COMMINUTOR. Clogging and binding of coarse solids 
in CHICAGO COMMINUTORS is positively eliminated. 
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he 25A COMMINUTOR. This machine 
ill handle flows averaging up to 10,- 
00,000 gallons a day when set in a 


of hannel of proper design. The scissors 
int to the shear bars and cutting 
eth on the slotted drum. 
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Cross section view of a typical chan- 
nel design for the CHICAGO COM- 
MINUTOR. Detailed drawings of accept- 
able channel forms are available to 
qualified engineers. For further infor- 
mation on COMMINUTORS, sizes, capa- 
1e cities and channel design write for Bul- 


“CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


2348 WOLFRAM STREET 


v4 % Flush Kleen, Scru-Peller, Plunger 
Horizontal and Vertical Non-Clogs 
Water Seal Pumpina Units. Samplers 





CHICAGO 18, ILLINOIS 


Swing Diffusers, Stationary Diffusers, 
Mechanical Aerators, Combination 
Aerator-Clarifiers. Comminutors, 
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“M* F-7 FORD dump truck has already given me 
7,000 miles of top service, and I haven’t babied 
it either,” reports Ivan Hobbs who uses his truck 
in construction work in the Findlay, Ohio area. 


““My usual load is 18,000 Ibs. of crushed stone and my 
hauls are under all kinds of conditions. My Ford is the 
best truck I ever owned and I bought it because my 
previous Ford Trucks lasted longer and cost me less to 
operate.” 


Thus does Mr. Hobbs add his voice to a nationwide 
chorus of Ford Truck enthusiasts. Truck users everywhere 
are pepped up about Ford Truck performance. They 
love the luxury of the new Ford Million Dollar Cab. 
And they get the biggest bang out of Ford Bonus Built 
construction . . . the superstrong construction that 
contributes to long truck life. Life insurance experts 
prove Ford Trucks last longer. 





BUILT STRONGER 70 LAST LONGER 


USING LATEST REGISTRATION DATA ON 5,444,000 TRUCKS, 
LIFE INSURANCE EXPERTS PROVE FORD TRUCKS LAST LONGER! 
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ONLY rie toro BIG JOB 


HAS ALL THESE FEATURES! 


* New 145-h.p. Ford V-8 engine for top performance. 


* Ford lusive tric dual-throat carburetor 
for more power, more economy. 





%*& New heavy duty 5-speed transmissions for oper- 
ating flexibility. 

® Big Ford 16-inch by 5-inch rear brakes in the F-8; 
16-inch by 32-inch in the F-7. 

%& Ford Super Quadrax 2-speed axle with vacuum shift 
for performance flexibility in Model F-8 (single 
speed axle also available); single-speed Quadrax 
Hypoid Axle in Model F-7. 

% Large diameter (10-inch) wheel bolt circle with 8 
studs to allow for extra-strong hub construction. 

%* Million Dollar Cab with Ford Exclusive Level Action 
suspension for greater driving comfort. 


* Nationwide service from over 6,400 Ford Dealers. 
% Ford Bonus Built construction for long truck life. 


Gross Vehicle Weight Ratings: F-8 up to 21,500 lbs., F-7 up to 
19,000 ibs. Gross combination ratings: F-8 up to 39,000 l|bs., 
F-7 up to 35,000 Ibs. 
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When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 
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HIGHWAYS, AIRPORTS AND CONSTRUCTION 


Functional Airport Design. By Edward Payson Hall 
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The Horton elevated tank shown above was recently 
erected to improve water pressure for fire protection and 
general service at the Alton State Hospital, Alton, Illinois. 

The value of reliable fire protection is beyond price in an 
installation of this kind, yet it is obtained here as only 
one benefit of an over-all plan for better water service— 
elevated storage will provide steady water pressure for all 
the hospital’s activities. 

The elevated tank at Alton is a 250,000-gal. ellipsoidal- 
bottom unit, 106 ft. to bottom—a graceful, all-welded 
structure supported by six cylindrical butt-welded col- 


HORTON 


Atlanta 3 
Birmingham 1 
Boston 10 
Chicago 4 
Cleveland 15 
Detroit 26 
Houston 2 


STEEL STORAGE TANKS 
..-for municipal service 





How Much Does 


CHICAGO BRIDGE «& IRON COMPANY 


Plants in Birmingham, Chicago, Salt Lake City, and Greenville, Pa. 


1532 North Fiftieth St. New York 6 
1038-201 Devonshire St. Philadelphia 3 
2115 McCormick Bldg. Salt Lake City 1 


1536 Lafayette Bldg. Seattle | 
2142 National Standard Bldg. Tulsa 3 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 
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SAFETY Cost? 


umns. Maintenance and painting of the tank are — 
by its smooth surfaces and simple details that eliminat 
inaccessible joints and corners. 

Horton tanks of the ellipsoidal-bottom design are avai 
able in capacities from 15,000 to 500,000 gals. Orth 
designs are built in standard capacities from 5,000 
2,000,000 gals. Send our nearest office your specification’ 


and request estimating figures. 


The Alton State Hospital was instituted in 1912, for the treatment 9 
mental disease, and is operated under the direction of the State of Illinot 
Department of Public Welfare. 


1408 Wm. Fox Bldg. : 
3316-165 Broadway Bidg. 
1648-1700 Walnut St. Bidg 
1539 First Security Bank Bldg. 
1225-22 Battery St. Bidg 
i 1339 Stuart Bidg 
1641 Hunt Bidg 


2123 Healey Bldg. Los Angeles 14 


2221 Guildhall Bldg. San Francisco 11 
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The Cost of Public Service 

Newspaper headlines almost every day come up 
with such statements as: “Government Costs Too 
Much”; “Over 3 Million on Government Payrolls”’; 
“Taxes Are Triple What They Were 50 Years Ago.” 
These statements are approximately true, but so what! 

When we recall the taxes of 50 years ago we should 
recall also what we got for them. Most of our city 
streets and all of our roads were dirt or, at best, ma- 
cadam. Sewers were few and inadequate and most of 
them emptied into a nearby watercourse. There was no 
sewage treatment. The water supplied was not clari- 
fied, softened, deodorized or, most important of all, 
sterilized. Garbage, if collected at all, was picked up 
by hog raisers using leaky and odorous wagons. Labor 
was paid a dollar a day and school teachers not much 
more. 

City and other governmental officers who have these 
high tax complaints thrown at them might well reply 
with reminders of the above facts, and apply these 
particularly to local conditions. They might tell what 
proportion of the tax goes to each of these services and 
how much could be saved if taxpayers wished to go 
without. 

In a New York suburb recently, where garbage was 
collected from back doors, a reply post card was sent 
to each property owner stating how much extra it cost 
to provide back-door collection as compared to curb 
collection and asking if he wished to “roll his own” 
garbage to the curb. It is hardly necessary to state 
that the vote was nearly 100% in favor of having the 
city continue “rolling.”’ 

Maybe this idea could be expanded and our citizens 
taught that it is the municipal services they demand 
that is so largely responsible for today’s higher taxes 





“Activities Limited—Personnel 
Shortage” 

A report that has recently reached us says: “Six 
men from our technical staff were engaged in military 
service. Only one of these men was on the payroll at 
the end of this fiscal year.” The discussion of person- 
nel problems is headed by the caption to this item, and 
it goes on to say that the critical shortage of engi- 
neering personnel has made it necessary to restrict 
activities. 

There are two basic reasons for this. One is the ex- 
tremely short-sighted policy regarding engineers that 
our war manpower managers adopted during the years 
of the war. Engineer production was practically elimi- 
nated. The second is the fact that our states, cities and 
counties have not provided adequate salaries for engi- 
neers. They have raised laborers; even school teachers 
have been remembered; but engineer salaries remain 
altogether too low. Engineers go to industry or to other 
fields of work. 

The Civil Defense program recently announced will 
require engineering services. It thus constitutes one 
more drain that, in an emergency, must bé met by our 





The Editor's Page 





present restricted supply of engineering personnel. It 
all adds up to the fact that engineers are, and must be 
considered, essential; and that better utilization of 
them in any future emergency is absolutely necessary 


Too Much Free Publicity 


Most of our folks are uneasy, and especially those 
who went through the recent war. They read the rant- 
ings and ravings of certain of our former associates 
in that war, and they are pretty much fed up with the 
whole thing. They long for the days of peace of 
mind, moderate tax cuts and reasonable prices. 

The UN provides for these ranters and ravers a 
sounding board for propaganda such as never before 
has been available. Our newspapers and our radio 
commentators repeat, ad infinitum and ad nauseam, 
all of this propaganda, over and over again, with big 
black headlines in the former and “‘inside’’ stories 
by the latter. 

If the newspapers would decline to print all of 
this material and the radio commentators would also 
stop acting as sounding boards for it, we think that 
the situation would clarify itself considerably. We 
believe that a lot of the raving and ranting would 
stop just as soon as the authors of it found that their 
life’s dream of oceans of free publicity to the biggest 
audience the world has ever known had ended. 

Well, anyway, you won't find any of it in th 
magazine. 


Pay Adjustments for Technical and 
Other Personnel 


Adjustment plans to take care of the present hig 
ost of living have been reported by a number ot 
cities, but few states and Admittedly, such 
plans are difficult to formulate on a fair basis, and 
they add to budgetary problems, but they are a neces 


counties. 


sity if our cities, counties and states are going to retain 
their skilled and efficient technical personne] 

In most cases, it appears that adjustments are based 
on the Bureau of Labor Statistics consumers’ price 
index, and are limited to the first $1200 to $1600 of 
salary, though in some cases a decreasing rate of 
adjustment is applied to higher salaries. The latter i 
necessary, because a flat rise of pay otherwise result 
which would be for the employee in the 
lower pay brackets, but totally inadequate in th 
of high-grade technical personnel, such as engineet 

Whatever plan is adopted, the « 
ment should 
1 bonus, but 


satisfactory 


ost-of-living adjust 
onsider the following: It should not be 
a part of the salary; it should 
recognize the necessity of making public employment 
ittractive to the higher placed engineers and technical 
men; adjustments should be semi-annual, or 
frequent; the procedure should be automati 


overall 


more 
without 
necessity of action on the part of the employees; and 
it should take account of the 1] 
is the cost of living. 


standard of living as we 











NOW READY... for immediate 


use or for your blower data files 


Essential data at your finger tips—if you use blowers, 
you need the data in this new booklet. 

Shows details of operating principles, design and construction, 
along with typical installation views illustrating a wide variety 
of industrial applications. 

Gives helpful data and information, including characteristic 
curves covering capacity and horsepower, to help you in select- 
ing equipment to meet your specific requirements—based on 
almost a century of specializing in blowers. 


Ask for Bulletin 22-23-B-13. No cost or obligation. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


901 Poplar Avenue, Connersville, Indiana 


Roors-(}ONNERSVILLE 


BLOWERS + EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS + INERT GAS GENERATORS 


* * ONE OF THE DRESSER INDUSTRIES * * 
When you need special information—consult the READERS’ SERVICE DEPT. on poges 65-68 
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Quite often, after a heated discussion 
with my wife, a particularly sparkling 
bit of repartee occurs to me hours later, 
which if I had thought of it in time 
would have clinched the argument and 
left me master of the situation. I have 
never tried writing my wife a letter 
under these conditions although perhaps P 
this would be an effective way of having FPPPY 1" 
the last word. . ork if t 

In the first session of the Public forts 
Works Congress at Boston on October life. T! 
18 I listened to ‘‘A Panel Discussion” p those w 
on the subject, ‘‘Construction Costs— ht also 
Too High?" which was thought-pro- pains. Ey 
voking in some respects and just plain panted tt 
provoking in others. Because of the f° for 
lack of opportunity (and also because ory sot 
it takes me considerable time to think peak the 
up a snappy answer) I was unable to aban d 
express myself at the Congress. Because plowing 
I think the matter is important I write reeks, hi 
this letter so that the principles set forth plan bu 
therein may also become a part of the Frfection 
record. pup of 

The discussion was ably presented by fio had 
five speakers under the following re- atil _—_ 
spective headings: psec’ gt 

Ry, to the 

(a) The Viewpoint of Labor hd will b 

(b) As the Contractor Sees It “Becaus 

(c) From the Materials Standpoint kller’s n 

(d) A Consulting Engineer’s reedy, p1 
Analysis be traffic 

(e) What the Consumer Thinks le second 

price in 
en the 

blue for | 


Each of the speakers occupied a chair 
at the table and the discussion was pre- 
sented in an interesting manner, much 
as a one-act play. Each of the speakers 
stayed well in character in the senti- 
ment expressed. Each quickly passed the 
“dying cat’? onto the others. If any 
moral were to be drawn from the skit 
it was to the effect that construction 
costs are not any higher than any other 
costs and, if construction costs are too 
high, there is nothing which any per- 


sts are 








, : _Bives accc 

son or any particular group of personsfy 
can do about it p seem 
, ; ric Bost 


It seems to me that there was a vacant b old-fas 
chair and a missing character in the is chai 
play. In order to round out the cast a 
sixth member should have been in- 
cluded. Perhaps his subject would have 
been, ‘“‘An Old-Fashioned American 
Speaks.” This suggestion is in no sense 
derogatory of the other speakers. I am#AWIN( 
sure that any of the other members ofJATER § 
the panel could have taken the part in}, 
good character and have spoken the 
lines in spirit and in truth. If the old-}, pens 
fashioned American had spoken I think Bber ie 
that his lines would have been some-}yjiq like 
what as follows: Bh a wo 

“Construction costs are too high iff;, Be 
the purchaser does not receive value for}y 4¢ t] 
the money he pays. We modern Ameri-f thawin 
cans are inclined to forget that thefyines p 
dollar in itself has no value. I supposthh great 
that fundamentally the only things actu breased 


read 
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ly having value are the immortal soul 
f a man and the products of his hands 
pd brain. My grandmother taught me, 





mong other truths that ‘Thou shalt 
brn thy bread by the sweat of thy 
row’ and “Do unto others as you would 
hat they should do unto you.’ These 
ws are as true now as they were when 
hey were first spoken and if they are 
bing broken in construction work then 
he purchaser is not receiving true value 
yw what he pays and construction costs 


[ have fe '°0 high thereby. 
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“I believe that the great majority of 
kople in America today would be 
bppy in not doing one single lick of 
ork if they could be assured of the 
mforts (and a few of the luxuries) 
life. This statement applies not only 
» those who produce with their hands, 


rains. Everybody seems to take it for 
ranted that he should receive more and 
ore for doing less and less. This 
heory sounds nice but it happens to 
reak the first law mentioned above. 
merica did not reach her present status 
plowing such a principle. The ancient 
reeks, however, almost perfected such 
j gPlan but about the time they’ reached 
erfection they were conquered by a 
roup of horny-handed mountaineers 
ho had not forgotten how to work. 
ntil everybody on the construction 
roject gives a full day’s work for his 
hy, to that extent construction costs are 
nd will be ‘too high.’ 

“Because we have been and are in a 
eller's market’ and because men are 
reedy, prices and profits are set for all 
e traffic will bear. This spirit breaks 
¢ second law stated above. Whenever 
price includes more than a fair profit 
en the purchaser is not receiving 
blue for what he pays and construction 
sts are too high thereby and in that 
mount. 


e senti-f,, ; 
As Americans we should not be 


ssed the 


If any : 
7, fag ourselves). Let us admit that con- 
the skit 7 : 
: tic ruction costs are too high for these 
‘truction : : 
masons and let us resolve to recognize 
ny otherf” e - . 
: too h** old American principles as stated 
are 00 
: r these two laws and to conduct our- 
ny per- lit Ev 
, Ives accordingly. 
persons . wi a5 ° e 
It seems to me that certainly in his- 
tic Boston, ‘‘the cradle of liberty,”’ 
a Vaca old-fashioned American should have 
the “ag . : 
mn hd a chair in the panel discussion. 
ie cast a ‘ = 
- C. K. MATHEWS, 
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Burns & McDonnell 
Engineering Company. 


no sense 

rs. I py FROZEN 

nbers of (ATER PIPES 

part "ti read with interest F. J. Purdy’s 
Ken tM Aicle entitled “A Pipe-Thawer With 
the 0!C-har-Around Usefulness” in the No- 
dypem mber issue of PusBLIC Works. | 
n SO e- 


high 


uld like to add my comments, along 
th a word of caution. 
In Bemidji, Minnesota, the ‘‘ice- 
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value 10! dx” of the nation, the electric method 
n Ameri: thawing frozen water mains and 
that th€bvices has been used for some time 


| suppose 


th great success. However, with the 


ngs acturEreased use of copper service lines 





ut also those who produce with their | 





tilty of intellectual dishonesty (kid- | 


NO JOB TOO SMALL 
NO JOE T00 LAKGE 



























































3 TON 


Variable from 3 to 5 tons 


5 TON 


Variable from 5 to 8 tons 


SIZES 


VARIABLE 
WEIGHT 


With GALION’s complete line 
and Variable Weight feature you 
are ‘never too light--never too 
heavy” on any job of compaction. 
By adding or removing water 
ballast in the rolls of a GALION 
Tandem, you can get the exact 
weight best suited for the specific 
material or mix called for on any 
specification. Write for-- 


Catalog No. 296 
"(5 to 10 ton sizes) 


Catalog No. 305 


(3 to 5 ton sizes) 
Leaflet No. 311 

(3 to 4 ton size) 
THE GALION IRON WORKS & MFG. CO. 


General and Export Offices 
Galion, Ohio, U.S.A. 


Cable Address: GALIONIRON, Galion, Ohio 


THREE-WHEEL - TANDEM » PORTABLE 






8 TON 


| Variable from 8 to 12 tons 





10 TON 


Variable from 10 to 14 tons 
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Bridge Floors of 
IRVING DECKING 


the ORIGINAL 
open steel grid 


Assures: 


Irving Decking on Bascule Span 


15 YEARS IN SERVICE ON THE UNI- 
VERSITY BRIDGE, SEATTLE, WASH. 


Irvin 


LONG LIFE 
LOWEST MAINTENANCE 
UNINTERRUPTED SERVICE 
MINIMUM DEADLOAD 
INCOMBUSTIBILITY 
GREATEST SAFETY 
PERMANENT TRACTION 
INWROUGHT SMOOTHNESS 
SELF-DRAINAGE 
CLEANEST SURFACE 


g Decking on Fixed Span 


UU ee 
HHH 








WITH NO SKID ACCIDENTS AND NO 


PATCHING OR PAINTING TO DATE 


IRVING BRIDGE DECKING 


NAME 
FIRM 
STREET 
CITY 


SEND CATALOG ON 


IRVING SUBWAY GRATING (O., INC. 
5055 27 St., Long Island City |, N. Y. 
Ft. Park Ave., Emeryville 8, Cal. 








and mechanical joint, cast iron mains, 
caution must be exercised. About two 
years ago we purchased a supply of 
mechanical joint pipe, complete with 
rubber gaskets. It was not until we at- 
tempted to thaw a frozen copper service 
line did we realize that the mechanical 
joint pipe with plain rubber gasket will 
not conduct an electric current across 
the joint. As 
residences is grounded to the water sup- 
ply piping, a 


ing. 


furnace wiring system in 
across the street from the one which we 
were attempting to thaw, we realized 


| bonded the joints on mains then being 


what was taking place. We immediately | 





most electric wiring in| 


serious fire could result | 
by use of the electric method of thaw- 


After burning the insulation off of a | 
a residence | 


| installed, and replaced the non-conduc- | 


gaskets 

gaskets which 
future installations. 
| electric thawing 
satisfactorily. 

[ have found many engineers and 
water superintendents in this State who 
were unaware of this condition 


| tor rubber 
rubber 
| for 


bond the joints 
Since then our 
machine has worked 


as 


with lead-tipped | 


as | 


| we were, so I believe a word of caution 


| is in order. I might add that some of 
| the concerns who sell this pipe were not 
aware of the condition either, and 
should be tipped off. 
M. J. KERANEN, 
City Engineer, 
Bemidji, Minn. 


FIELD TRAINING 
We conduct supervised field training 
for engineers during which time they 
observe and participate in the operations 
of numerous water and sewage treat- 
ment plants in this area. We have about 
fifteen for each three months course. 
These Engineers come from all over the 
world. Most of them are from the United 
| States and we have had men from India, 
|China, South America, Greece, Italy, 
Poland and Norway and in the future 
will continue to have trainees from many 
| places. These men usually assume posi- 
| tions of responsibility in state and local 
health departments in this country and 
usually fill top Governmental positions 
|in the foreign countries. 
| For our training purposes it would be 
| very desirable if we had on hand at this 
| Training Station a copy of your Hand- 
| book of Trickling Filter Design for our 
files, and, too, our trainees would have 
reference to the latest and most modern 
practices used in this country. If there 
is a charge for this Handbook please en- 
|close a statement with the publication. 
In case these trainees decide that vour 
Handbook is so worthwhile that they 
would like to have it for their personal 
files, we would like to know if we can 
obtain additional copies for distribution. 
C. D. SPANGLER, 
Sanitary Engineer, USPHS, 
Columbus Field Training Station, 
Muscogee County Health Depft., 
Columbus, Georgia 


A copy of the Trickling Filter Handbook 
has been sent; also other material that 
should be helpful. Additional copies of the 
Handbook are available. The Editors. 
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and 


VALVES: 


A. W. W. A. type 
iron body, bronze 
mounted with 
double-disc paral- 
lel seat or solid 
wedge type. Non- 
rising stem, out- 
side screw and 
yoke, or with 
sliding stem 
and lever. Also 
furnished 
hydraulically 
operated. 
Square bottom 
type operates 
in any posi- 
tion. 





(is) 


HYDRANTS 


VALVES 


WATER WORKS 
ACCESSORIES 













M & H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 








M & H furnishes 
both regular type 
A.W.W.A. fire hy- 
drants and spe- 
cial Traffic Model 
designed to yield 
at the ground line 
under impact. 





Write 
for 
Catalog 
No. 34 











M&H 
PRODUCTS 
INCLUDE— 


Fire Hydrants 
Gate Valves 


Tapping Valves 
Special Castings 
Tapping Sleeves 
Check Valves 
Floor Stands 
Extension Stems 
Mud Valves 
Flap Valves 
Sludge Shoes 
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300 HOMES INSTALL CLAY PIPE 
SEWERAGE SYSTEM 


The new 300-home Byrne-Moline Com- 
munities Housing Project at Moline, Illi- 
nois, selected Vitrified Clay Pipe exclu- 
sively for all its sanitary sewers. The 
over-all job includes 49,300 feet of Clay 
Pipe. This new housing is a project of 
Byrne-Moline, Inc., and is under the super- 
vision of William M. Coopman, Moline 
City Engineer. 


< 


a 


Vitrified Clay Pipe 100% 


Vitrified Clay Pipe is chemically inert throughout because it is made 












‘urnishes 
lar type | 
. fire hy- 


oes of nature’s own basic material. Through and through it is the same 





¢ Model | ; 
bed ae long-lasting clay, heat-bonded at fusing temperatures into a strong, 
pact. 
permanent pipe that never wears out! Clay Pipe is rust-proof, cor- 
te . . . . 
, rosion-proof, and acid-proof . .. needs no paints or other coating to 
og 
34 
protect it from the action of corrosive soils, water, or the chemical 
. H . . 
aon action of waste materials. 
yDE— 
jdrants ° 
i Te Write for Information on Your Clay Pipe Question 
have NATIONAL CLAY PIPE 
ne « MANUFACTURERS, INC. 
eee f i 100 N. LaSalle St., Rm. 2100, Chicago 2, Hil. 
Valves | 522 First National Bank Bidg., Atlanta 3, Ga. 
Stands 703 Ninth & Hill Bildg., Los Angeles 15, Calif. 
yn Stems | 1105 Huntington Bank Bidg., Columbus 15, O. 
Valves 
Valves 
» Shoes 





PUPS: — 


C-1147-35 
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>> PP WRITE TODAY 
FOR THE NEW 
CENTRILINE CATALOG 


HIGH CARRYING CAPACITY means low 
pumping costs. Centriline, by assur- 
ing perpetually sustained high carry- 
ing capacity, keeps the pumping ex- 
penditure a low item on the ceommu- 
nity budget. 

Protective cement mortar linings, 


as applied by Centriline, are continu- 





ous, dense, smooth, and without vari- 


" WS ~ 


> PIPE LINING FACTS NO. 2 <« 


ation in quality. This ever-smooth 
surface permanently resists corrosion 
and tuberculation so that pumping 
expense and depreciation costs go 
down; coefficient of flow and useful 
life increases! 

Whether old mains are losing effic- 
iency or new projects are planned it 
is wise to consider Centrilining for the 
sake of the municipal budget. Our 
competent staff of hydraulic engi- 


neers is ready to assist you. 


CENTRILINE CORPORATION 


140 CEDAR STREET « NEW YORK 6, N.Y. 


CEMENT MORTAR LININGS FOR WATER MAINS 
Centrifugally Applied in Strict Conformity 
with A.W.W. A. Specifications 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 








\ 
AD 
4 

=} 


L 


The ATTACHMENTS 


@1 Cu. Yd. Standard Bucket. 
@ ¥, Cu. Yd. Narrow Bucket. 


@ 2 Cu. Yd. Snow Loader 
Bucket. 


@ 1 Cu. Yd. Rock Bucket. 
® Teeth For All Buckets. 


® Heavy-duty Bulldozer 
Blades—narrow and wide. 


@ V-type Snowplow. 
NOT TIED DOWN TO SPECIAL- 
IZED DUTY — YET GIVES 
SPECIAL PERFORMANCE 
ON EVERY JOB 


LAC UR eS pS 


Use snowplow or snow loader 
bucket for snow removal from 
narrow roads, streets, parks, 
schools, parking lots, airports, in- 
stitutions, alleys, similar places. 


rr 


Use material handling bucket 
for all kinds of digging and 
loading, building sanitary fills, 
and for working from stockpiles 
. use bulldozer for leveling, 
backfilling, any excavating. 


thevearsRouncy 


Interchangeable Attachments Make the 
ALLIS - CHALMERS HD -5* and 
TRACTO-SHOVEL A Versatile, Money- 


Saving, All-Season Producer 


Here’s an outfit that saves taxpayer's money throughout the year. No need to 
put it away in the winter and wait for spring. When the dirt and material 
handling season ends you simply take off the bucket or bulldozer and quickly 
attach a snowplow or snow bucket — depending on the job to be done. 


In every community, large or small, there are countless snow removal jobs 
just made to order for this outfit. 


Get all the facts from your Allis-Chalmers dealer . . 
budget NOW! 


*HD-5 weighs 11,250 Ibs... . provides 40.26 drawbar hp., 50.25 on belt. 


. Start stretching your 
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Engineering Facts about 
Johns-Manville TRANSITE PRESSURE PIPE 


The Inyokern Earthquake 


ATER LINES are seldom required to 
W withstand a test as severe as that 
to which a Transite* asbestos-cement 
Pipe installation was subjected at Inyo- 
kern, California, about two years ago. 
The 'Transite installation at Inyokern 
consists of over 300,000 feet of pipe and 
comprises the major portion of the water 
supply system for the vast Naval Ord- 
nance Test Station located there. 

During the early part of 1946, an 
earthquake of maximum intensity 
occurred in the Inyokern area. Shocks 
of great severity were felt throughout 
the immediate locality in which the 
Transite line was laid. Naturally, con- 
cern was felt at the Naval establishment 
for the safety of its water supply. 

After the quake had subsided, crews 
were dispatched to repair whatever 
damage the lines might have suffered. 
A thorough search failed to reveal a 
single break or any evidence of leakage 
at any one of the 25,000 joints in the 


system. Subsequent careful check of 


pressures and measurement of water 
levels confirmed that the lines had re- 
mained intact. 


The reason this Transite installation 














This cutaway sketch shows construction 
of the Simplex Coupling used with Tran- 
site Pressure Pipe. It consists of Transite 
sleeve “A" and tworubber rings “B" which 
are tightly compressed between sleeve 
and pipe as the coupling is assembled. 


*Transite is a registered Johns-Manville Trade Mark 





This aerial view shows a portion of the Naval Ord 


was able to withstand this severe test is 
found in the inherent strength of the 
pipe and in the design of its Simplex 
Coupling, the standard coupling for 
Transite Pressure Pipe. Each of these 
couplings is a tight yet flexible link con- 
necting one section of pipe to another 
and imparting to the line as a whole 
a degree of flexibility which enables it to 
‘roll with the punch.”’ Thus, shocks and 
vibrations are absorbed, stresses mini- 
mized to an unusual degree. 

A factory-made joint which requires 
only assembly on the job, the Simplex 
Coupling derives its flexibility from its 
simple design. Consisting of a Transite 
sleeve and two rubber rings tightly 
compressed between pipe and sleeve, its 











Test Stati 


at Inyokern, California. 


simplicity and ease of assembly are 
apparent from the accompanying illus- 
tration. Moreover, this coupling is 
readily checked for proper assembly as 
the line is laid—further assurance of 
tightness in each individual joint and in 
the line as a whole. 

Probably your water lines will never 
be called upon to absorb punishment as 
severe as the Transite lines at Inyokern. 
But the same engineering advances 
which protected this Transite installa- 
tion can be depended on to safeguard 
equally well against the stresses nor- 
mally encountered in water line service. 

For further information about Tran- 
site Pressure Pipe, write Johns-Manville, 
Box 290, New York 16, N. Y. 


JOHNS-MARVILLE 


JM 


PRODUCTS 





When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 
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The support proper is white porcelain 


An improved, compact, modern The burette holders are of stainless steel, 
titrating assembly with built-in, 


shielded fluorescent illumination. 


rubber covered, securely fastened to the 
support and provide complete visibility to 
the graduated lines of the burette. 


enamel, of sturdy construction, easy to 
clean and so designed that burette manipu- 
lation is within convenient reach and sight 
of the operator. 

A removable stainless steel grid permits 
excess or overflowing liquids to pass into a 
trough at the bottom from which they 
drain at rear center to a receptable or 
directly to the sink. 





The shielded fluorescent illumination causes 
light to pass up and down the burettes and 
permits easy reading of the meniscus at 
any level. 


Number of units 4 8 
H-61135 Ti-Tray $65.00 $95.00 





Immediate delivery from stock 


Prices subject to change without notice. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 
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WHEN SPECIFYING CLARIFIERS FOR SEWAGE TREATMENT... 


{ BECAUSE Dorr Clarifier first cost is economical .. . ¢ 


demonstrated by competitive bids. 
BECAUSE Dorr Clarifier performance is equal to or bett 
than that of others...as clearly shown by extensive) 
) 


perating results. 


BECAUSE Dorr Clarifier maintenance costs are far belo 


JS those of others...as proven by actual records fro 


135 Dorr units showing an average maintenance cost ¢ 


$5.91 per unit per year over a 11.4 year period. 


AInternz 
remark 
Intern: 

ork f 


—_ > 
These three points . . . low first cost, efficient perform- <<alt RRCOsS os 
ance and minimum maintenance cost . . . comprise the f 
THE DORR COMPANY, ENGINEERS 


: 570 LEXINGTON AVE., NEW YORK 22, N. Y. 
you buy Dorr, you buy full measure in all three. ATLANTA * TORONTO + CHICAGO 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 


> 4 SUGAR PROCESSING 
; PETREE & DORR DIVISION, NEW YORK 22,N. Y. 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 
Available Through Associated Companies and Rep- 
@IRESEARCH G IP resentatives in the Principal Cities of the World. 
; Names and Addresses on Request. 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 


yardstick by which Clarifier value is measured. When 
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Minternational Diesels are performance-proven. They have given INTERNATIONAL ENGINES ore ovail- 


: : . : le as complet r units in the fol- 
remarkably dependable and economical service as the engines in ee ee ey ee 
lowing models: 


International Diesel Crawler tractors. There just isn’t any rougher _ 
.P. r.p.m. 
work for an engine. Heavy loads, tough working conditions and 


1600 r.p.m. 
ong hours of operation all combine to give a crawler tractor 1800 r.p.m. 


° | : - peee -P. 1400 r.p.m. 
mgine a real going over. ahh cam 

Make no mistake about it. International Diesels are perform- } 1500 r.p.m. 
ance proven. You can be sure that you get full measure of profit- GASOLINE: oe © Wap 


° ° ° - 1500 r.p.m 
producing power from any International Diesel you select. 


..31% hp. @ 1800 r.p.m 
See your International Industrial Power Distributor or Dealer *2...44+-22 hp. @ 1800 r.p.m 


bout your power requirements. He handles the full line of =e 


. ‘ . , . : Write for informative catal 
ternational Diesel and gasoline power units listed at the right. ot tehsil Cis aan - 
He will be glad to help you select the right International Fane eee t 

; . : INTERNATIONAL ENGINES 
Power Unit for your specific requirements. And you'll get the AND POWER UNITS - 
; Gas, Gasoline or Distill 
benefit of profit-producing power. @ Oe . 
' 
‘ 
i 


Form A-251-LL 
INTERNATIONAL DIESEL ENGINES 


INTERNATIONAL HARVESTER COMPANY AND POWER UNITS 


oTtemanoma, 


180 N. Michigan Avenue, Chicago 1, Illinois ——_— = 
Listen to James Melton on '‘Harvest of Stars’’ every Wednesday evening—CBS 
CRAWLER TRACTORS 
WHEEL TRACTORS 
DIESEL ENGINES 
POWER UNITS 
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No Two Cities Have Exactly The Same 
Trash and Rubbish Collection Problem... 







































it’s true! No two cities have the same problems of 
Trash and Rubbish Collection. In fact, no two parts 
of any one city have the same problems. In down- 
town areas, high concentrations of bulk rubbish must 
be collected almost daily; in housing centers some 

collections are made twice weekly and in residen- Go 
tial districts one collection a week is sufficient. That's 

why in every city, a flexible system is needed. 
The Dempster-Dumpster System of rubbish collection 
meets every requirement. 





With the Dempster-Dumpster System, your city can G 
“tailor” rubbish collection to meet the output of any 
given section, regardless of the volume. Here’s how 
it works. Enclosed rubbish containers, such as the one 
shown below are placed at collection points in busi- 
ness districts, apartment and housing areas, at 
schools and at factories. Once the rubbish is placed 
in these containers, no wind or animal can scatter it, 
no rats or flies can contaminate it. As these containers 
are filled, a Dempster-Dumpster truck hoisting unit, 
operating on scheduled rounds, picks up each con- 





tainer hydraulically, hauls it to and dumps it at the te 
disposal area, then returns the empty container to 

its original position. One truck and one man, the have 
driver, handle the entire operation at a tremendous Pipe 
saving in time, money and equipment. Why not write in th 
today for complete information. = 


from 
satisf 
ders, 
prope 
All 1 
soon 
comp 
risk 

reduc 








It 
work 
EXC] 
ing 
The amazingly simple stages of pick-up, hauling has 
and dumping the detachable containers are shown least 
in the three photos above. In the top photo, driver 
has backed the truck hoisting unit up to the 8 cu. 
yd. apartment type container, attached two chains . 
and returned to the hydraulic controls in the truck Bi 
cab. In center photo, container has been hydrauli- the | 
cally lifted into carrying position ready for haul- allv 
ing to disposal area for automatic dumping as Lestat 
shown in the bottom photo 
shou 
man 
the 
back 
ally 
UM |P4S) how: 
= TRADE MARK REG . — - ston 
grea 
{roz 





is pl 
DEMPSTER BROTHERS, Inc., 9118 pempster Bidg., Knoxville 17, Tenn| “:" 


ever 
When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 
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Good Practice in 


VOL. 80. NO. 1 


BACKFILLING SEWER 
TRENCHES 


ONSIDERATIONS important 

in backfiling trenches for sewers 

have been prepared by the Clay Sewer 

Pipe Assn., and these are summarized 

in the following paragraphs as a 
guide to good practice. 

Generally speaking, earth removed 
from trenches during excavation is 
satisfactory for backfilling, but boul- 
ders, debris, frozen or other im- 
proper material should be excluded. 
All trenches should be backfilled as 
soon as inspection of pipe work is 
complete. This avoids unnecessary 
risk of damage to the line and also 
reduces risk of accidents involving 
the public. 

It is not good practice to walk or 
work on top of the completed sewer, 
except as may be necessary in tamp- 
ing or backfilling, until the trench 
has been backfilled to a height at 
least two feet above top of the pipe. 


Placing Backfill 

Backfill up to a level two feet over 
the pipe top should be placed manu- 
ally in layers not exceeding six 
inches in thickness. Each layer 
should be thoroughly consolidated by 
manual or pneumatic tamping before 
the next is placed. The remaining 
backfill may be placed either manu- 
ally or mechanically. In no case, 
however, should backfill contain 
stones larger than six inches in their 
greatest dimension, nor should any 
frozen backfill be placed. If backfill 
is placed in upper portions of trenches 
with the use of bulldozers, extreme 
are should be taken to see that it is 
evenly distributed over the width of 


the trench and along the length of 
the trench section in which backfill 
is applied. The depth of backfill 
should be brought up evenly with no 
appreciable unbalance of weight in 
any short length. 

All material being replaced 
trenches should be examined contin- 
uously to see that it is of fairly uni- 
form gradation and placed so that 
the distribution of voids in the back- 
fill is uniform and so that void spaces 
are minimized. 


“Puddling”’ 

Used here the word “puddle 
means to flood the trench with wate: 
is backfill is placed. Some contra 
tors and engineers hold that this 
good practice, based on the 
the water content of the earth mass, 
adding weight, induces rapid and 
more thorough consolidation. It 
believed that such analysis can_ be 
extended, arriving at a different con 
clusion. Consider two extremes of 
backfill: (1) with no moisture con- 
tent, (2) backfill that is “‘puddled.”’ 
In the first instance, earth particle 
are not lubricated and set up resis- 
tance against finding positions that 
result in maximum density of t 
mass. In the case of saturated back 
fill, particles are surrounded by a 
film of liquid which tends to keep 
them separated and again maximum 
density is not attained. Between thes« 
limits there is an ideal moisture con- 
tent at which maximum density of the 
backfill can occur. With maximun 
density at the time of placing, back- 
fll will reach ultimate consolidatio: 


idea that 


19 


within the shortest time period. 
‘“‘Puddling” therefore, is as objec- 


tionable as bone-dry backfill 
Tamping backfill material under 
the haunches of the pipe is essential 
to prevent lateral movement during 
and after placing the remainder of 
the backfill. Pipe strength is reduced 
if such tamping is omitted, but tamp- 


ing of backfill under the _ pipe 
haunches does not of itself give 


greater load-bearing strength to the 
pipe. 

Traffic Limitations 
Failures of pipe lines may occur as 
result of heavy wheel loads being 

permitted to travel over freshly back- 
filled trenches. Failures do not occur 
with similar wheel loads if enough 
time has been allowed to assure suf- 
ncient backfill consolidation. 

Most engineering departments re- 
quire that contractors maintain back- 
fll in freshly filled trenches to the 
same level as the adjacent surface 
When a trench is backfilled, consoli- 
dation is a gradual process and with 
the passage of time the top of the 
backfill sinks as 
effected. As a result, contractors are 
required to furnish additional mate 
rial to maintain the top of the back 
fill at the same level as the adjacent 
earth. It is normal for contractors to 
trenches throughout the 
additions may be 


consolidation — is 


barricade 
period that such 
necessary. 

Under hanges in 
taking place, neither 
private builders can keep 
trench surfaces out of service as long 


onstructio! 
practices now 


ities nor 


formerly. However, an even longer 
required to obtain the 
more thorough corfsolidation required 
for modern high wheel loadings. It 
is recommended that all backfilled 
trenches subject to street traffic should 
be barricaded for at least 48 hours 

\ithough time required to con- 
struct sewer and drain lines has been 
onsiderably reduced through wider 
ise Of machinery, speed at which 
backfill can be applied properly has 
hanged little. In view of today’s 
heavier wheel-loading conditions, it 
is more than ever necessary that this 
phase of construction be rigidly 
supervised, and that specifications for 
trench backfilling should be tight- 


ened 


time may De 
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Cleaning device for 62-inch pipe. 


HE Howard Bend plant of the St. 

Louis Water Division, constructed 
on the Missouri River during 1924 
to 1930, was designed for an ultimate 
capacity of 160 mgd. Provision was 
made for three 60-inch steel conduits 
to convey the finished water 9 miles 
to Stacy Park reservoir, and thence 
in additional 7 miles to the City. The 
initial capacity of the plant, as built, 
was 50 mgd, and only one conduit 
was laid at that time. In 1932, five 
idditional basins were constructed, 
bringing the purification capacity up 
to 80 mgd. During 1934 to 1938, a 
second 60-inch conduit was laid in 
two sections, No. 2 and No. 2A, in- 
creasing the conduit capacity to 110 
mgd, and making it possible to take 
either conduit out of service for re- 
pairs without shutting 
Howard Bend plant. 

In the construction of the first con- 
duit approximately 5 miles of ham- 
merwelded pipe was used in the sec- 
tion between the plant and Stacy 
Park reservoir, the remainder being 
riveted pipe. The hammerwelded pipe 
is 60” inside diameter and is in 30’ 
lengths, connected with riveted girth 
seams. The riveted pipe is made up 
of sections 7’ 6” long between pitch 
lines and of such diameters that every 
other section telescopes into the sec- 
tions next to it. On account of the 
great number of rivet heads inside 
f this pipe, the minimum _ inside 
diameter was made 62” on the as- 
sumption that the hydraulic char- 
acteristics would be about the same 
as of a 60” welded pipe. This conduit 
was laid in 1925 and 1926, and stood 
full of water practically from the 
date of laying until 1929 when it was 
put into service concurrently with the 
starting of Howard Bend plant. 

In 1935, leaks on the 62” conduit, 
due to pitting from the outside, oc- 
curred at three locations between the 


down the 
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Lining 62" and 36’ Pipe 
Returns 13% on Cost 


JOHN B. DEAN 
Division Engineer, Supply and Purifying Section, 
Water Division, St. Louis, Mo. 


At a cost of $79,662, savings are estimated at $10,370 a year in 
reduced maintenance and loss of water, increased capacity and 
other advantages. Value of “C’” increased from 124 to 141. 


} 


reservoir and the City limits where 
the conduit crosses under roads in 
which other pipes are located. The 
leaks were uncovered, and by means 
of electric welding, patches were in- 
stalled over the holes and the pits 
that did not penetrate the wall of the 
pipe were filled with metal from the 
electrode 


Causes of Pitting 


At that time the pitting was thought 
to be due to electrolysis caused by 
stray currents from street-car lines. 
With the co-operation of the other 
utilities some electric bonds between 
the conduit and other underground 
structures were installed with bene- 
ficial results. However, the number 
of leaks repaired annually increased 
ind some pitting occurred at points 
distant from street-car lines and other 
‘urrent-carrying structures. It was 
noticed that at most places where the 
pitting occurred, organic matter such 
is sticks and leaves had been de- 
posited next to the pipe when the 
backfill was made, creating a condi- 
tion favorable for the presence of 


sulfate reducing bacteria which might 
be responsible for the pitting. Sam- 
ples of the soil adjacent to the pitted 
areas were examined in our bacteri- 
ological laboratory and in nearly 
every case the presence of Sporovtbrio 
Desulfricans was confirmed. Most of 
the leakage occurred along a 3%4- 
mile section of conduit west of the 
St. Louis City limits. 

The following amounts were spent 
annually during the fiscal years 1936 
to 1947 for making repairs along this 
section of conduit on account of leak- 


age. 


Year Ending Apri, Amount 
1936 $ 385. 
37 ae. 
38 4,440. 
39 412. 
40 2,406. 
41 1,818. 
42 3,280: 
43 6,042. 
44 6,473. 
45 5,095. 
46 9,604. 
47 9,039. 





The pipe lining machine. 
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Because of the high annual cost of 
repairing this section of pipe it was 
decided to line it and also to line ap- 
proximately a mile of 36” steel water 
main on Hampton Avenue where con- 
siderable leakage had occurred. Ex- 
cept at specials which are of cast iron, 
the water main is constructed of 
butt-welded steel pipe 7/16” thick 
in lengths of 30 and 32 feet, joined 
with Dresser couplings. The 36” and 
62” pipe was coated by preheating 
and dipping into hot asphalt imme- 
diately after fabrication. 


Cleaning the Pipe 

A contract to install a 3” lin- 
ing in the 62” conduit for $4.20 per 
ft. and in the 36” water main fot 
$3.35 per ft. was let to Centriline 
Corporation of New York City on 
May 17, 1947, and work was started 
on the 62” conduit on June 5th. 
This firm let a subcontract to Na- 
tional Water Main Cleaning Co. to 
clean the conduit and main. To per- 
mit insertion and removal of the pipe 





The small cars used for transporting 
mortar.. 


cleaning and mortar spinning ma- 
chines, sections 6’ long were cut out 
of the pipe at four places on the con- 
duit and two places on the main; and 
steel couplings with rubber gaskets 
were used temporarily to reconnect 
these sections in place. Another open- 
ing in the conduit pipe was made 
where it passes under a water-course 
to permit the discharge of water used 
in cleaning the pipe. 

The work of cleaning and lining 
was started on the part of the conduit 
west of this water-course. The clean- 
ing machine was inserted in the re- 
movable section at the western limit 
of the contract and forced through 
the conduit by water admitted from 
Stacy Park reservoir. A walkie-talkie 
radio was left with the men who 
manipulated the gate at the reser- 
voir; another was carried by the 
party following the cleaning machine 
and another was on a pick-up truck 


cruising over the route. By the use of 
these radios, messages relative to 
regulating and shutting off the flow 
were transmitted to the men at the 
reservoir. The rate of flow required 
to propel the 62” cleaner was ap- 
proximately 35 mgd. Prior to turn- 
ing the water on, all blow-off valves 
had been opened and as soon as the 
cleaning machine passed they were 
closed. A large amount of disinte- 
grated coating and rust came out 
ahead of the cleaner through the 
blow-offs and at the water-course. 
The cleaner, which was damaged be- 
cause of the pipe being out of round 
and dented, was repaired and sent 
through the pipe a second time. 

The machine cleaning of the con- 
duit east of the water-course was 
done in the same manner, except that 
water from conduit No. 2 was used 
to propel the cleaner. Cleaning had to 
be done in two sections because of a 
reduction in the size of pipe where a 
48” valve occurred, and this made it 
necessary to cut out a 6’ length of 
conduit on either side of the valve. 

\ mechanical cleaner was run 
through the 36” main three times be- 
tween Elizabeth and Marquette Ave- 
nues. The water for propelling the 
cleaner was taken out of the distribu- 
tion system and disposed of through 
street inlets. After cleaning by ma- 
chine had been completed, all of the 
water was removed from the section 
to be lined and all remaining incrus- 
tation, disintegrated coating and rust 
were removed from the interior sur- 
face by the use of hand scrapers and 
wire brushes. All holes found in the 
wall of the pipe were closed with 
steel screw plugs or wooden plugs to 
prevent the flow of water back into 
the pipe from the soil. Any moisture 
remaining on the inside wall was 
wiped off with burlap just prior to 
lining the pipe. 


Details of Lining 

The mortar for lining consisted of 
5 bags of Portland cement, one bag 
of natural cement, 6 cubic feet of 
Meramet sand and ap- 
proximately 24 gallons of water per 
batch. The sand was dried and 
screened through a No. 16 screen 
bv use of a portable 
screening unit and 
cement bags. The mortar was mixed 
in a mixer installed at the 
of a large 


River fine 


drying and 
. 


stored in clot} 


rear end 
truck which had an en 
body into which the cement 
ind dried sand were unloaded from 
the service truck. The 
over a manhole or opening 


losed 


nutfit was set 
cut in the 
so that the mortar 
discharged from the mixer could be 
conveyed through a chute into smal] 
cars or buggies below for transport- 


top of the pipe 





A view of the completed lining in a 
62-inch pipe. 


ing to the lining machine. In the 36” 
main and most of the 62” conduit, 
small cars, which were pushed by 
hand, were used. In the final part of 
the work on the conduit, electrically 
driven buggies were used for trans- 
porting mortar. The riveted 
interfered with the movement of the 
small cars and caused spilling of 
mortar due to the rebound from pass 
ing over the rivets’ heads. This did 
not occur when the buggies were used 


seams 


rhe electrically driven lining ma 
hine deposits the mortar on_ the 
of the pipe by cen 
trifugal force resulting from the ro 
tation of a dispensing head at 
ipproximately 1,000 rpm \ feed 

rew forces mortar into the dispen 


interior surface 


ing head which has slots and toothed 
around the 


vanes 


periphery from 
which the mortar is thrown as a fine 
pray onto the walls of the pipe. The 
thickness of lining, which in th LS¢ 
was g-Inch, is determined bv the 
speed of travel of the lining machine 
through the pipe. After deposition on 
the interior of pipe, the mortar 

finished by four rotating trowels. The 


machine backs away from the finished 


work, usually starting at a low point 
ind progressing up grade to the 
int where the mortar is d irged 
into the pipe \s soon a ssible 
ifter the lining is placed it in 
pected and repaired ome water 
idmitted to the pipe; and all man 
jes and other openin ire closed 
n order to keep the humidity as high 
is possible while the mortar is curing 
rhe picture of the interior of the 6 = 
pipe after lining, shows condensation 


he surface of the lining, which is 


the ideal condition for uring the 


mortar. 
The lining of the conduit and t 
water main was completed on August 


11, 1947, 68 days after the date 
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FUNCTIONAL AIRPORT DESIGN 


XISTENCE of the airplane, as a 

transport vehicle, is justified pri- 
marily by the fact that it offers higher 
speed than any other transportation 
medium yet in use. Surface transpor- 
tation offers lower cost and frequent- 
ly offers greater comfort, but rarely 
can surface transportation move peo- 
ple and goods as fast as the airplane. 
It follows that the primary purpose 
of the airport, as a transportation 
facility, is to exploit the speed and 
load-carrying ability of the airplane 
to provide the fastest ctty-to-city 
transportation possible. High speed 
between airports is of mo value to the 
community if the airport does not 
permit faster commercial transporta- 
tion between population centers than 
existing surface transportation! 

To maintain the position of the air- 
plane as the fastest common carrier, 
continual technological development 
of the airport must keep pace with 
the development of the airplane; so 
far airport development has lagged 
far behind. New postwar transport 
airplanes operate at cruising speeds 
that are almost 60% higher than pre- 
war transports, yet this increase in 
speed has resulted in an average in- 
crease in city-to-city speed of Jess 
than 20%! A further increase in 
cruising speed of 60% will result in 
an increase in speed of only 14% 
between cities! City-to-city speed will 
drop further and further behind air- 
plane cruising speed unless techno- 
logical airport development catches 
up with advancement in airplane de- 
sign. 

The airport is not merely a place 
for airplane take-offs and landings; 
it is an extremely important fumc- 
tional link in a world-wide transpor- 
tation system. How well this global 
transportation system serves the com- 
munity is dependent almost entirely 
on how well the functional design of 
the airport has been carried out and 
integrated with the factors peculiar 
to the particular community. 

To understand functional airport 
design requirements, it is first neces- 
sary to analyze airline operating 
procedures as they relate to airport 
usage and also to analyze the trends 
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in airplane design that bear upon 
landing and take-off performance. 
Airline operating procedures and air- 
plane design trends are now quite 
clearly defined and it is possible to 
project future functional require- 
ments with considerable accuracy. 


City-to-City Speed 

Functional airport design provides 
the key to fast city-to-city air trans- 
portation. The average airline pas- 
senger makes a trip of approximately 
500 miles and, since the average 
flight segment is about 250 miles, the 
average passenger uses three airports 
during his trip—one at his point of 
origin, one at an intermediate stop 
and one at his destination. Over one 
third of the average passenger’s city- 
to-city travel time is spent on the 
ground! (See Figure 1a) 

Greatest time consumers are the 
trips from city to airport and airport 
to city. Average airport to city dis- 
tance of communities receiving sched- 
uled air transportation is 8.7 miles. 
At an optimistic limousine speed of 
30 mph, the two surface transporta- 
tion segments account for a total of 
35 minutes! For every mile that can 
be saved by locating the airport 
closer to the city, at last two minutes 
can be saved for each arriving and 
departing passenger! 


Airplane Ground Time 

One of the most useless and most 
aggravating delays to the passenger 
is the delay after the airplane has 
left the terminal ramp and before 
take-off. A survey at one of the larger 
typical airports shows that transport 
airplanes taxied an average distance 
of 3780 feet in 2.2 minutes to ar- 
rive at the end of the take-off run- 
way. Large super-airports now being 


planned and built will require double 
the average take-off distances found 
in the survey. 

Reduction of take-off taxi time re- 
quires that the take-off runway start 
as near as practicable to the terminal 
building in order that the taxi dis- 
tance may be short. Flying dirt, 
stones and debris in the air-blast 
from propellers at high power pre- 
vents the take-off runway from start- 
ing at the loading apron, but the 
point of take-off should and can be 
located within 1500 feet of the load- 
ing point. Take-off taxi time could 
thus be reduced to 0.9 minute, a sav- 
ing of 1.3 minutes on each take-off. 

Airplane operating rules. give 
landing aircraft right-of-way over 
aircraft taking off. If the same run- 
way is used for both take-off and 
landing, there will be certain periods 
when the runway is needed for both 
operations at the same time and the 
airplanes preparing to take-off will 
be delayed. In the survey mentioned 
previously, scheduled transport air- 
planes were delayed an average of 
1.9 minutes per take-off! Only by 
complete segregation of landing and 
take-off operations can this type of 
delay be eliminated. Conventional 
dual parallel runways are only a par- 
tial solution since it will be necessary 
for either the arriving or departing 
airplane to taxi across the runway 
providing the opposite function. 

The survey showed that scheduled 
transport airplanes taxied an average 
distance of 3090 feet in 1.7 minutes 
after the landing roll. It need hardly 
be pointed out that larger, more elab- 
orate airports will involve even great- 
er landing taxi distance and time. 

To reduce landing taxi time, it is 
imperative that the landing runway 





PRIMARY FUNCTIONAL AIRPORT DESIGN REQUIREMENTS 
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Adequate usable runway length now with provisions for 


. Airport site close to the center of population. 

. Good access from airport to city by a short route. 

. Start of take-off close to the loading apron. 

. Complete segregation of landing and take-off operations. 
. End of landing runway close to the loading apron. 
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Fig. 1a, lower chart, shows the breakdown of city-to-city time for average passenger trip. 
Fig. 1b, above, shows breakdown of average enroute airplane ground time. 


terminate as near as possible to the 
loading apron. Emergency operation 
and possibility of a faulty approach 
requiring a go-around both prevent 
the landing runway from terminating 
directly at the apron. None-the-less, 
landing taxi distance should never be 
more than 1500 feet and would show 
a reduction of 0.8 minute on each 
landing over the time found to be 
necessary in the survey. 

Since the average passenger makes 
a trip involving two landings and 
two take-offs, delays due to excessive 
taxiing during landing and take-off 
and due to runway congestion occur 
twice during each trip. Figure 1b 
shows the breakdown of airplane 
ground time of the average passenger 
together with the ground time attain- 
able with proper consideration of the 
functional requirements of airport 
design. Note that 8 minutes can be 
saved for the average passenger on 
airplane ground time alone on every 
trip he takes! 


Cruising Speed: 500 MPH 

Had this article started with the 
statement that the 500 mph transport 
airplane was in operation today, there 
are few people who would have be- 
lieved it; and yet the equivalent of 
the 500 mph transport airplane is 
here today with proper airport de- 
sign! Figure 2 shows the equivalent 
increase in cruising speed required 
for the average flight segment of 250 
miles to reduce city-to-city time by 
various increments. A reduction of 


only 21.2 minutes is equivalent to in- 
creasing the cruising speed of the air- 
plane from 300 to 500 mph! In other 
words, if one properly designed air- 
port will permit a reduction of 21.2 
minutes in city-to-city time over a 
typical, present-day airport, airplanes 
operating from the latter airport 
would require cruising speeds of 500 
mph to provide the same city-to-city 
speed as an airplane cruising at 300 
mph and operating from the properly 
designed airport! If the average city 
to airport distance could be reduced 
from 8.7 to 4.4 miles and the airport 
designed to fit the functional require- 
ments of air transportation, the 
equivalent cruising speed of today’s 
new transport airplanes would be in- 
creased to 500 mph! 
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Fig. 2. Equivalent cruising speed to 
reduce city-to-city time. 


Even fast city-to-city speed, in it- 
self, is of no value to the community 
unless this speed is coupled with abil- 
ity to transport payload from one city 
to another. To secure high payload 
capacity, no other single airport de- 
sign consideration is so important as 
that of having adequate usable run- 
way length. 


Runway Length and Airplane 
Design Trends 

Prior to 1946 the length of the run- 
way required at full payload for 
transport airplanes was effectively 
limited by Federal regulations which 
established certain minimum perfor- 
mance requirements. But in 1946 one 
of these regulations, the 80 mph lim- 
itation on maximum stalling speed, 
was eliminated and the airplane de- 
signer was permitted to develop fast- 
er and more efficient airplanes by re- 
ducing wing area and _ increasing 
power. Abolishing. the stalling speed 
requirement removed the effective 
limitation on runway length, and air- 
planes in the near future may require 
runways considerably longer than the 
sea-level length of 6000 feet consid- 
ered adequate for domestic operation 
today. 

Transport airplane take-off weight 
is higher than landing weight be- 
cause of the fuel consumed enroute; 
the longer the flight, the higher the 
take-off weight. Since higher take-off 
weights require longer runways for 
take-off, it is apparent that those com- 
munities which expect to originate 
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Fig. 3, left, shows actual runway length in terms of equivalent sea-level runway length. 
Fig. 4, right, shows how available runway length influences passenger miles originated. 


long distance flights must provide 
runways that are much longer than 
runways required for flights of less 
than 500 miles. 

Although war-born turbo-jet power 
plants can soon be expected to pro- 
vide phenomenal speed for transport 
aircraft, this type of power plant 
does not have as much static thrust or 
“initial push” as a conventional pro- 
peller-driven airplane during take- 
off. This development, too, will tend 
toward longer future runways. 

Reversible pitch propellers permit 
present-day transports to stop in very 
short distances once the airplane 1s 
safely on the runway. However, elim- 
ination of the stall speed limitation 
has increased the approach and 
“touch-down” speeds of new trans- 
ports, making a slight pilot error a 
serious error on point of contact with 
the runway. Once again, the future 
landing runway must be longer or a 
cleared, sodded, level space must be 
available beyond the landing runway 
for emergency operation. (See “Air- 
port Operational Safety,” Public 
Works Magazine, April, 1948.) 


Runway Length Dictated by Oper- 
ating Requirements 

Airplane design trends are def- 
initely toward longer runways and 
communities not now planning for 
long runways, or without provisions 
for expansion to long runways, soon 
will find their airports to be obsolete 
and capable of handling only the 
relatively slow airplanes of today. 


Runway elevation, mean tempera- 
ture of the hottest month, and run- 
way gradient all have very pro- 
nounced effects upon runway length 
required. Figure 3 shows the actual 
runway length in terms of equivalent 
sea level runway length for a repre- 
sentative mean temperature of the 
hottest month of 70° F. Note that a 
runway of 6000 feet at an elevation 
of 3000 feet is equivalent to a sea 
level runway of only 4500 feet. The 
length of the actual runway must be 
further increased by 20% for each 
1%, of effective runway gradient un- 
less airplanes always take-off down 
grade and land up grade. 

Airlines cannot afford to provide 
the best service to the community un- 
less adequate usable runway length is 
available to permit operation at full 
payload. That the airlines are willing 
to provide better service at airports 
with long runways is clearly indi- 
cated by Figure 4 which shows the 
average number of passenger miles 
originated per capita per year for 
cities of more than 200,000 popula- 
tion in terms of the length of the 
longest runway available at each air- 
port. Although influenced by many 
other factors, airports with long run- 
ways show a definite and pronounced 
tendency to generate a_ greater 





This is the first of a series of 
articles by Mr. Hall.—The Editors. 





amount of air travel. This is attrib- 
uted to the fact that the airlines can 
afford to provide better service by 
more frequent flights at lower pas- 
senger fares. 

Airline traffic fluctuates widely, 
even on long established routes. Some 
flights may require an “extra sec- 
tion” while other flights on the same 
route on another day may operate 
almost empty. Airlines attempt to 
operate at an average of 60% to 70% 
of maximum capacity in order to 
have reserve capacity to handle traffic 
peaks. When one airport on a route 
has insufficient runway length to per- 
mit operation at full payload, that 
airport becomes a ‘“‘bottle-neck.” It 
restricts the amount of payload that 
may be carried through that airport, 
not only restricting service to the 
community with the short runway, but 
having a contagious effect upon all 
other communities on the route dur- 
ing peak operations. 

To illustrate the loss of payload, 
assume that one community at an 
elevation of 3000 feet in the middle 
of a four-segment, 2000-mile route 
has an airport with a longest runway 
of 4750 feet. A typical transport air- 
plane must reduce its payload by 
7000 pounds or 53% in order to land 
safely on the short runway available. 
If each segment on the route were 
operated at an average of 65% of 
the maximum capacity of the segment 
with only one round trip per day, the 
loss due to one inadequate airport 
(Continued on page 26) 
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County Builds Concrete 
Stadium 


F. W. DENNER 
County Engineer, Enid, Okla. 


ONDS in the amount of $350,000 

were recently voted by Garfield 
County for the construction of a new 
Fair Grounds. A 160-acre farm join- 
ing Enid on the north was purchased 
and 83,000 cubic yards of earth was 
moved to bring it to a satisfactory 
grade. A complete layout of build- 
ings, which it will take some years 
to complete, was agreed upon and 
work started in the summer of 1947 
on the most needed of these build- 
ings. All utilities were designed and 
built on the basis of our over-all 
building program, although their 
apacity will not be utilized for a 
number of years. Locations were also 
provided for a baseball park, picnic 
parks, bridle paths, circus grounds 
and carnival grounds. 

Two barns, each 62’x140’, and one 
barn 150’x150’, were completed this 
spring. These barns were all built of 
concrete, by the tilt-up method. The 
walls were cast in sections on the 
ground, tilted to their proper position 
on the foundation when seven days 
old, and were then tied together with 
pilasters which were cast in place. 
This type of construction is compara- 
tively new in Oklahoma, but it 
proved to be very satisfactory. 





« 


A half-mile race track with a quar- 
ter-mile straight-a-way was built of 
local material and partly lighted for 
night racing. A midget auto track 
was also built and fully lighted 


Stadium Details 

Perhaps the most important single 
feature of the grounds is the Stadium 
which has just been completed. It is 
300’ long, 100’ wide and 40’ high 
It is built entirely of architectural 
concrete and is fully enclosed. The 
exterior walls were scored by lightly 
nailing a wood strip to the forms, 
which set the surface off into blocks 
2’ high by 8’ long. As the face of the 
exterior was formed with 4’ plywood 
and the surface was given a carbo 
rundum finish, the stadium looks as 
if it were built of large limestone 
blocks and is very pleasing in appear- 
ance. 

The 


sections 


structure built in four 
with a one-inch expansion 
joint between each section. In addi- 
tion a vertical control joint or plane 
of weakness was built into the walls 
every twenty feet. These contro] 
joints were located at the centers of 
the windows. The walls are 6 inches 
thick, reinforced with 34” bars both 


was 


Interior view of stadium, showing type of construction. 
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Main entrance of stadium. 


ways, so they have ample strength to 
cantilever over one-half of the win- 
dow span. The result has been that 
all cracks have been confined to these 
control joints and are visible only on 
close inspection. Very few of the 
walls have a foundation as they are 
supported on wall beams which were 
run monolithic with the columns. Di- 
viding or protection walls between 
the upper floors were run with the 
columns and serve as inverted beams 
to carry the floor. 


An Acre of Usable Floor Space 

The building contains 40,000 
square feet of usable floor space, with 
concrete floors on three levels. The 
several leve's and the deck are 
reached by means of broad stairways 
These staiiways are perhaps a bit 
unorthodox, as the tread is 15 inches 
and the riser is 4% inches, but this 
proportion is viry pleasing to the 
elderly people and heavy set people 
and has caused much favorable com- 
ment. The interior is well lighted 
with windows, glass brick, and elec- 
tric lights. Numerous wall plugs have 
been provided, with both single and 
three-phase power for the use of ex- 
hibitors. Large rest rooms, built-in 
concession rooms, drinking fountains 
and offices for the Fair Secretary have 
also been provided in this building 
The three stair ways to the deck are 
provided with doors to keep out rain 
and wind. All plumbing has been 
provided for two dressing rooms, to 
be used if the groynds are later used 
for athletic events. 

The concrete deck is supported by 
girders and beams which are carried 


by columns on 20-ft. centers. Seats 
consist of 3 treated 2 x 4s, placed on 
angle iron frames that have been 


bolted to the risers and are 18 inches 
high with a slight tilt backwards. The 
risers are 10 inches high with the 
treads 32 inches This extra 
wide tread gives good leg room be- 


wide 


tween seats and has been very favor- 
ably received. Three broad walks 
lead to the nine exits and 6000 peo- 
ple cleared the deck in four minutes. 














Garfield County Stadium nearly completed. 


It is contemplated that when funds 
become available, a steel roof will be 
built over the deck, so the design has 
provided certain extra large columns 
with extra large foundations to re- 
ceive the roof columns at any future 
time. 


No definite mix for the concrete 
was specified, but a maximum slump 
of 5 inches and a minimum strength 
of 3,000 pounds per square inch in 28 
days were required. Full responsibil- 
ity for obtaining this strength was 
placed upon the contractor. Three 
cylinders were taken during each 
pour and the lowest break was 3,480 
pounds. ‘Transit-mix concrete was 
used throughout. 


While the structure was designed 
primarily in this office, much credit 
must go to the Portland Cement As- 
sociation, local plumbers, electricians 
and the contractor for their coopera- 
tion and advice. It was built by the 
Bass Construction Company of Enid 
for a contract price of $159,944. Sev- 
eral changes ordered during con- 
struction will raise this price slightly. 

On the thirteenth day of Septem- 
ber, 1948, the Stadium was dedicated 
as a memorial to the service men and 
women in the Spanish-American 
War, World War I and World 
War II. 





Lining 62” and 36” Pipe 
(Continued from page 21) 


starting. The contract costs of lining 
the 62” conduit and 36” main were 
$70,967.40 and $20,662.80 respec- 
tively. The excavating, sheathing and 
backfilling of all excavations where 
openings were cut in the pipe, and 
the manipulation of all valves was 
done by City employees. The cost of 
this work on the conduit and main 
was $8,965 and $2,539 respectively. 

The conduit and main have been in 
service for approximately one year 
since being lined and there has been 
no evidence of leakage through the 
lined pipe. When the conduit was 


first put into service the value of “C” 
in the Hazen-Williams formula was 
124 and after lining it was 141. 


It has been estimated that the sav- 
ing resulting from installing the 
lining in the conduit due to reduction 
in cost of maintenance; reduction in 
loss of water; improvement in carry- 
ing capacity; elimination of danger 
due to the presence of water and ice 
on the streets from leakage; and the 
hazards of excavating and making 
repairs will amount to $10,370 annu- 
ally. This represents a return of 13 
per cent on $79,662 invested in lin- 


ing 16,897 feet of conduit. The 
Centriline Corporation was _ repre- 


sented on the job by Chas. S. Erskine, 
the National Water Main Cleaning 
Co. by Walter B. Johnson and the 
Water Division by Robert J. Verner, 
Resident Engineer. 





Sewer Rental Charges of 
Several Cities 


Redwood City, California, has re- 
cently adopted sewer rental charges 
for single-family dwellings of 60 
cents a month inside and 90 cents 
outside the city limits. Rates for 
large industrial users are based on 
the volume of water used. Industria] 
wastes must be screened; storm and 
surface waters cannot be emptied into 
sanitary sewers; churches are not to 
be charged for sewage; both city 
water and water from private sources 
deposited into the sanitary sewer 
system will be used to determine 
charges; and the city engineer will 
determine sewage quantities accord- 
ing to the percentage of water de- 
posited into the sanitary sewers, ex- 
cept that a user may install at his 
own expense a measuring device sub- 
ject to engineering and water de- 
partment approval. 

Farmington, Missouri, has adopted 
a minimum sewer rental of $1 a 
month for not more than 300 cubic 
feet of water, with an additional 
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charge of 25 cents for 100 cubic feet 
of water up to the first 5,000 and 20 
cents per 100 cubic feet thereafter. 
Maysville, Kentucky, has set sewer 
rentals at 50 cents a month for single 
and multiple-family residences and 
businesses which use water only inci- 
dentally, and $1.50 to $5 per month 
for larger business and industrial 
users. Cottage Grove, Oregon, has set 
sewer rental charges.at 20 per cent 
of the water bill. Single-family resi- 
dences connected with the sewer sys- 
tem but not using city water pay 55 
cents a month and auto courts pay 
35 cents a month for each unit. 
Alamosa, Colorado, has established 
sewer rentals from 50 cents to $1 a 
month and provides a $100 assess- 
ment for each new sewer connection. 
Louisville, Kentucky, now charges 
the same rental rates inside and out- 
side the city. More than 125 munici- 
palities in Ohio, now including Cin- 
cinnati, use sewer service charges to 
finance sewerage projects. Sumter, 
South Carolina, recently increased 
its monthly water rate 25 cents and 
established a sewer service charge to 
finance sanitary sewer improvements: 
50 cents a month for a house or 3- 
unit apartment with one connection, 
plus 25 cents a month for each addi- 
tional house or apartment; and busi- 
nesses, including hotels, $1 to $3 per 
month, plus $1 for each 100 employ- 
ees over 100.—Public Management. 





Functional Airport Design 
(Continued from page 24) 


amounts to 830,000 revenue ton miles 
per year or 8,300,000 revenue pas- 
senger miles per year! 

It is easy to understand why com- 
munities with inadequate runway 
length are not provided with the best 
and most frequent service by the air- 
lines! Sufficient runway length is a 
necessity now from the standpoint of 
airline operation and more, rather 
than less, runway length will be re- 
quired in the future as the transport 
airplane develops. No other single 
design consideration is so important 
as providing enough runway length 
for fast, safe and economical ait 
transportation! 

That functional design require- 
ments are not incompatible with effi- 
cient and economical airport design 
is clearly demonstrated in the Uni- 
directional Runway Airport. This 
type of airport was discussed in the 
November, 1947, issue of Pudlic 
Works Magazine. It is the only type 
of airport that will satisfy a// of the 
major functional airport design re- 
quirements. 
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A Report on 


Rapid Analytical Techniques 
for Water and Sewage 


GEORGE W. REID* and ROBERT S. INGOLS** 


|* September, 1946, the Georgia In- 
stitute of Technology received one 
of the first nonmedical grants-in-aid 
ever made by the United States Pub- 
lic Health Service, to do research on 
“Rapid Chemical and Physical Ana- 
lytical Techniques in Water and 
Sewage Analysis.” Investigations un- 
der this grant are being conducted, 
with the supervision of the State En- 
gineering Experiment Station, in the 
laboratories of the School of Civil 
Engineering, with the aid of spe- 
cialized facilities of other schools and 
divisions of the Institute. 





A view of the Sanitary Engineering 
Laboratory. 


In the solution of problems con- 
terned with water and sewage anal- 
ysis, attempts have been made here 
‘0 devise new and suitable analytical 
techniques, as well as to modify such 
‘xisting ones as are pertinent. Spe- 
tific accomplishments to date include 
publication of a paper entitled “An 
Oxygen Consumed Test for Sewage,” 
describing a modified technique, and 
acceptance for publication by the 
American Chemical Society of a paper 
”* Associate Professor of Sanitary Engi- 
neering, Georgia Institute of Technology. 

** Research Associate Professor of Chem- 


» Georgia Tech Engineering Experi- 
ment Station. 





on a new calcium analysis technique. 
A fundamental study has been un- 
dertaken on several methods of de- 
termining fluoride ions, and the fer- 
ric thiocyanate determination was de- 
veloped sufficiently for use in testing 
on natural waters. Studies on total 
nitrogen determination by the micro- 
kjeldahl procedure have been com- 
pleted, and studies on chromium, ni- 
trate, and sulfate ion determinations 
have been inaugurated. Some funda- 
mental studies on the entire BOD 
problem, including development of a 
photometric end-point method for the 
relative stability tests, have estab- 
lished patterns for further studies, 
including BOD tests with blended 
sewages and direct BOD studies with 
the Sierp apparatus. A bibliography 
of the literature on water and sewage 
analvsis has been compiled and pub- 
lished. 


Water Analysis 

The calcium determination uses 
urea hydrolysis for raising the pH 
of a solution containing both the cal- 
cium and oxalate ions, permitting the 
formation of large crystals of cal- 
cium oxalate. These are less con- 
taminated by magnesium or alumi- 
num oxalate than the small crystals 
formed by the standard method, while 
the overall time for a set of dupli- 
cate determinations for calcium is 
reduced, by the use of urea, from 90 
minutes to 45 minutes. A report on 
this work will shortly be published 
in Analytical Chemistry. 

An attempt was made to adapt the 
photocolorimeter to the total hardness 
test. The analyses of a large number 
of known solutions under varying 
conditions soon indicated that there 
were many factors that could not be 
adequately controlled. Next, the use 
of the rotating platinum electrode for 
the determination of hardness was 
studied, but it was found that this 
electrode is not responsive. Studies 
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George W. Reid 


on the amperemetric titration for 
chlorine are under way. The deter- 
mination of the nitrate ion with 
brucine is under way. This work is 
based on the test now used on boiler 
water control. 

The accuracy of the determina- 
tion of the sulfate ion with benzidine 
is limited both by the rather high 
solubility of the benzidine sulfate 
precipitate formed and by the ad- 
sorption of the excess benzidine di- 
hydrochloride on the filter medium. 
According to Standard Methods, 
there are both upper and lower lim- 
its to the sulfate ion concentrations 
that should be determined by this 
technique. A study has been under- 
taken here to develop reasonable ac- 
curacy at lower sulfate ion concen- 
trations. 


Sewage Analyses 

Chromium ion determination, im- 
portant in industrial wastes in par- 
ticular, has been under investiga- 
tion. An alkaline medium is used to 
oxidize trivalent chromium to the 
hexavalent form and a catalyst is 
used to destroy the excess of the 
hydrogen peroxide used as the oxi- 
dant. The alkali is neutralized, and 
the colorimetric determination is 
made under strict pH control. The 
test requires less time than does the 
Standard Methods technique, and is 
sensitive to 0.01 p.p.m. of trivalent 
chromium. 

The Biochemical Oxygen Demand 
(BOD) test is the standard method 
for measuring the strength of sew- 
age samples, and probably no purely 
chemical method can ever supplant 
it completely. However, it is fre- 
quently necessary to know the quan- 
tity of bacterial food in industrial 
waste samples that are toxic to bac- 
terial activity, or to have the strength 
of a sewage sample in less time than 
the five days required for the routine 
BOD test. The present permanganate 


. 
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Long a recognized av- 
thority in public works, 
Mr. Xanten was elected 
president of the American 
Public Works Association 
at its October meeting. In 
every-day life he is Super- 
intendent of the Wash- 
ington, D. C., Division of 
Sanitation, in which post 
he has done an outstand- 
ing job. 





Leaders in the Public Works Field 





WILLIAM A. XANTEN 








Oxygen Consumed (OC) test is the 
only available procedure that even 
partially fulfills these requirements. 

Work has been completed here on 
the study of a new oxygen consumed 
method, using an acid dichromate 
procedure which was developed for 
analyzing sewage or industrial 
wastes. This methud is much more 
accurate than the standard method. 
Moreover, it uses only simple labo- 
ratory apparatus; requires a small 
sample (10 cc) of material to be 
tested; is rapid (requires less than 
two hours for several simultaneous 
determinations) ; and gives values for 
many known substances (such as 
starch and peptone) which agree per- 
fectly with their true BOD values. 
The values on raw sewage samples 
run somewhat high because paper and 
certain other materials in the sewage 
are attacked by the reagents used, al- 
though they are not factors in bio- 
logical measurements. On _ settled 
sewages and secondary treatment 
unit effluents, the agreements are 
very good because the sampling er- 
rors are reduced. 

A. study of the use of the micro- 
kjeldah) (Hengar) procedure for 
total nitrogen in sewage has been 
finished. Some changes in equipment 
have been made which have proved 
helpful, and the micro apparatus is 
much less expensive and occupies less 
space than the equipment for regular 
analysis. Results check within the 


sampling accuracy. This technique 
should be especially useful for labo- 
ratories with limited space and only 
occasional need for total nitrogen 
values. Analysis was completed on 
a wide variety of samples, including 
samples prepared by blending, but 
publication of results is being with- 
held pending coordination with work 
done by L. C. McMurray at Johns 
Hopkins University. 

A year ago, an idea for the accu- 
rate timing of the endpoint of the 
Relative Stability test was conceived. 
A 4-point electronic recording micro- 
ammeter was used for this work, and, 
by using this instrument with a pho- 
toelectric cell, it is expected that an 
exact endpoint for the relative sta- 
bility test can be studied. This test 
requires less time than that needed 
for a regular BOD of raw sewage 
and should give results which are 
valuable. For use in a small sewage 
plant laboratory, it may be neces- 
sary to eliminate the expensive elec- 
tronic recording device; therefore, a 
relay has been designed, working 
from the photoelectric cell which will 
control a time accumulator. Studies 
indicate, at present, that the method 
cannot be used as a standard tech- 
nique in sewage analysis, but the 
work has established a pattern for 
additional work on BOD. Sierp ap- 
paratus for direct gas adsorption 
studies of BOD has been obtained, 
and tests have been run on many 
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samples to aid in interpreting results. 
Also, the development of a modified 
apparatus to measure dissolved oxy- 
gen values with a metal electrode is 
now in progress. This electrode sys- 
tem can be attached to the recorder 
for studies of the effect of different 
DO levels upon the rate of oxygen 
demand and of the differences in the 
BOD curves of various sewages. 


Literature Search 

In order to serve as a guide and 
reference source for work in this field, 
a literature search on water and sew- 
age analysis was prepared by the 
Engineering Experiment Station's 
Technical Information Division. Some 
2,560 references were located and 
classified. In order that this exhaus- 
tive search might be made generally 
available, the bibliographic refer- 
ences have since been published by 
the Station in the form of a 215-page 
book, which is extensively cross-in- 
dexed under “materials” and “meth- 
ods.”’ 

Close examination of the literature 
already on hand indicates that, while 
considerable work on various meth- 
ods and techniques for chemical 
analysis has already been performed, 
little of this work was designed to 
be usable by the average small water 
and sewage treatment plant, nor has 
it been particularly applicable to 
stream studies. Moreover, some of this 
previous work predated the devel- 
opment of certain pieces of new elec- 
tronic and physical equipment. [ur- 
thermore, present sewage test pro- 
cedures indicate the need for in- 
creased application of fundamental 
research in the development of new 
tests. Although the work on water 
analysis methods has been more 
thorough, it has not been as well 
correlated with plant control or field 
conditions. In many instances, it ap- 
peared that chemical techniques ap- 
proached the physical ones in speed 
and simplicity. From the work, on 
methods, it has become increasingly 
apparent that work on degree of 
precision and accuracy desired and 
attainable should be undertaken as 
a corollary. 
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Left, loader dumping into B-G conveyor; right, slackline with Minneapolis-Moline power 
unit in foreground. 


How Modern Equipment Save 
More Than It Cost 


ITTSON COUNTY, Minn., is 

situated in the extreme northwest 
orner of the state, the Dominion of 
Canada to the north and the State of 
North Dakota to the west. The west 
one-third of the county is a part of 
the famous Red River Valley of the 
North, consistently producing excel- 
lent crops due to its ideal weather 
mditions and rich, heavy soil. The 
top soil, commonly called ‘gumbo,’ 
makes an ideal dry weather road 
building material. However, a small 
amount of moisture will make a road 
surface exceedingly slippery ; and the 
road becomes impassable with con- 
tinued rainfall. Thus, in this section 
of the county, a newly constructed 
highway must be given an initial sur- 
facing of 800 to 1000 cubic yards per 
mile of crushed stone or gravel, de- 
pending on roadway width. This must 
e followed by additional treatments 
f 300 cubic yards per mile every 
other year. This continued need for 
gravel on the county system, plus the 
needs of the state and the various 
townships, has resulted in a serious 
lrain on the gravel resources of the 
ounty. It has not been uncommon 
during the past years to haul road 
material a distance of 30 miles and 
ur neighboring county to the south 
has been obliged to haul gravel up 
to 40 miles. Due to limited funds to- 
gether with increased costs of pro- 
ducing and hauling surface aggre- 
gate, our county highway surfaces 
have suffered a gradual deterioration. 
This has reached the point where as 





J. S. SCHMIT 


County Engineer, Kittson County, Minnesota 


much as 600 cubic yards of gravel 
per mile are required on a large por- 
tion of our road system in the Valley. 
An investigation of several aban- 
doned gravel pits on the easterly bor- 
der of the “gumbo” area showed a 
considerable deposit of coarse gravel 
lying below the water surface. Exca- 
vation had been carried to about ten 
feet below water by the use of drag- 
lines, but this was the extent of their 
operations. These pits, about a dozen 
in number, extend in practically a 
straight line, for approximately 8 
miles. The area of these pits varies 
from two to six acres each. The water 
level in them has remained constant, 
about five feet below ground eleva- 
tion, even during long dry periods. 


$10,000 Saved; Equipment Cost 
$8,000 

In the spring of 1947, the county 

purchased a used Mead-Morrison 

slackline; a 57-foot by 18” Barber- 





A typical gravel pit. 


Greene conveyor; and a Minneapolis- 
Moline tractor equipped with a %- 
cubic yard Lull Shovel-Loader. This 
equipment, which cost us $8,000, was 
set up at one of the northerly pits and 
15,000 cubic yards of excellent road 
material were removed from an area 
of about one acre. In 1948, about 
13,000 cubic yards were processed in 
this same pit. The deepest point in 
the excavation below water was re- 
orded at 30 feet and there was no 
indication that the bottom of the de- 
posit had been reached. Securing sur- 
facing material at this point in the 
county provided a saving of slightly 
over $10,000, due to shorter hau] 
This chain of pits, lying in the 
same direction as the general slope 
of the land, leads one to believe that 
in ancient river existed along the line 
of these gravel deposits. This theory 
is borne out by the fact that a slight 
current is noticeable at times, and the 
absence of vegetation, usually found 
in stagnant bodies of water, is also an 
indication of a continual flow of fresh 
water. However, there is no apparent 
uutlet for the underground stream 
to the northwest. Another theory 
which is widely accepted, is that this 
series of outcroppings of gravel is the 
last easterly shore line of receding 
Lake Agassiz, which, in prehistori 
times, covered a large portion of 
Kittson County and other adjoining 
areas. This lake was formed by the 
melting of the ice of a large glacier. 
The experience gained during the 
past two years has aided substantially 











30 


in reducing the cost of producing 
material. Only two men are required 
to operate the equipment on each 
shift. The cost per cubic yard of 
gravel in the stockpile has dropped 
from 35 cents in 1947 to 25 cents this 
season, due to more efficient opera- 
tion. 


Thus an investment of $8000 in 
equipment has paid big dividends to 
the county. Our supply of gravel has 
been greatly increased by utilizing 
these abandoned pits. Reducing the 
length of haul by ten miles is an im- 
portant saving, not only in actual 
dollars, but indirectly through the 
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elimination of heavy maintenance 
costs on these miles of hauling saved 
through our operations. We can now 
anticipate a marked improvement in 
the condition of the surfaces of our 
gumbo roads in this section of the 
county. Our investment in modern 
equipment has paid well. 





Special Tools Aid in Repairing Sewer 


HE engineering department of 

Cuday, Wisc., of which Carl C. 
Schabla is city engineer, recently de- 
veloped two cost-saving devices for 
salvaging and repairing a relief 
sewer that had been seriously dam- 
aged by highly corrosive waste ma- 
terial from a drop forge plant. This 
waste, which had practically de- 
stroyed the sewer inverts, contained 
considerable sulphuric acid from the 
pickling vats. The sewer varied in 
size from 15-inch to 48-inch. 

Investigation showed that vitrified 
clay lines had not been affected by 
the acid waste. Consequently, it was 
decided to replace the 30-in. and 
smaller lines with clay pipe; but in 
the 36-in. and larger sections, where 
there was room for a man to work, it 
was necessary only to replace the in- 
vert. Vitrified clay liner plates, set in 
concrete and joined with an acid- 
proof asphalt compound were selected 
for the invert lining. 


Developing Special Tools 


To cut away the softened or de- 
stroyed portions of the sewer invert, 
a portable rotary electric hand drill 
was equipped with a stiff steel brush. 
This was used not only to remove the 
material that had been softened by 
the acid, but also to assure a clean 
contact surface for the new construc- 
tion. 

The other device developed for the 
work resembled a dentist’s air nozzle, 
considerably oversize, of course. Com- 
pressed air was carried through a 
hose to a special nozzle made of a 
piece of pipe flattened at one end to 
form a slotted opening. This nozzle 
was inserted into the space between 
the liner plates, completely drying 
all of the surfaces. Immediately after 
this drying process, the spaces were 
filled with acid-proof jointing com- 
pound. As a precaution, the inside of 
the original sewer was painted with 
the same compound for some distance 
above the new invert. 

Liner plates were generally in- 
stalled over the bottom third of the 
sewer. 
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How 42-inch pipe was salvaged and clay liner plates placed for protection 
Top, removing the old section; middle, air drying before placing the asphol 
compound; bottom, the completed job. 
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The Place of the 


in Industry 


An abstract of a paper by the same title presented by Lloyd K. Clark, 

Project Manager, Sanitation Research Project, Association of American 

Railroads, at the annual meeting of the Kentucky-Tennessee Section of the 

A.W.W.A. and the Kentucky-Tennessee Industrial Wastes and Sewage 
Works Association held in Chattanooga August 25, 1948. 


pri in this country means 
capital investment, and profits are 
necessary if industry is to exist. 
Therefore, any discussion of the 
place of the sanitary engineer in in- 
dustry must take stock of the finan- 
cial return, direct or indirect, which 
he can render. To suggest to industry 
the employment of an engineer will 
provoke the inquiry: “Will he be an 
asset or merely a liability in a busi- 
ness organization which must depend 
on profits for continuous operation ?” 
For wider employment of sanitary 
engineers in industry, there must be 
a satisfactory answer to this question. 

There are three categories in which 
such engineers may serve industry: 
In private practice; in association 
with industry, though employed out- 
side of it; and in full-time industrial 


employment. The first case, where 
the engineer is normally retained be- 
cause of an immediate need for new 
or improved sanitary facilities, is well 
covered by existing rules and tenets 
of practice. The engineer has an obli- 
gation to serve his employer but not 
in defiance of the public welfare. 
Sanitary engineers employed by 
States, cities, counties and the Fed- 
eral government frequently have 
many duties touching upon industry, 
as stream pollution and the control 
of environmental sanitation. These 
engineers have broad responsibilities 
which are too often neglected. In 
their recommendations or require- 
ments, they must be reasonable; and 
most of all they should attempt to 
work with industry. It is often pos- 
sible for them to point out the advan 
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anitary Engineer 


tages accruing to industry by the 
employment of a qualified engineer 
to solve these problems on a basis 
fair and satisfactory to everyone. 
The State sanitary engineer, for in- 
stance, cannot solve problems for in- 
dustry; that is industry’s job. Con- 
trol measures can rarely be instituted 
on the basis of theory alone. 


The Need for Engineers 


Probably the best cure for the sani- 
tation ills of industry is for industry 
to develop a staff of qualified men 
trained in this field, including not 
only sanitary engineers but also chem- 
ists, bacteriologists, industrial hy- 
gienists and similar professional per- 
sonnel. Some industries are already 
committed to sanitary programs. For 
example, the oil industry in foreign 
areas where sanitation is lacking, 
maintains sanitary engineering and 
entomological services, though it has 
overlooked the obvious need for simi- 
lar personnel in this country. The 
baking industry engineers in 
maintaining and_ protecting the 
cleanliness of its products; and the 
anning, packing, paper 
ical industries employ 
men tor 
problems. 


Other 


uses 


and chem- 
professional 
solving waste treatment 


industries, have 


however, 
made limited use of sanitary engi- 


neers. Land and air carriers, for in 
stance, despite tremendous capital 
investments and volumes of passen- 


gers and goods handled, have em- 
ployed sanitary engineers very rarely. 
I'he needs for safe water supply, sat- 
sfactory waste disposal and _ insect 
ind rodent control] han- 
dled largely by medical and operat- 


have been 


ing departments and have not com- 


monly been segregated into a sani- 


rv engineering department 
The cost of employing adequate 
engineering skills may be a problem 


ie smaller 


unless the 


industry, 


to 
engineer can quickly provide a | 
tive return on the investment in him 
and this is not often possible. T) 
many trade and industrial 
tions offer a solution, in that funds 
from the entire membership may be 
pooled to provide a central point of 
investigation and study, adequate 
equipment and capable personnel 
Such an arrangement reduces dupli- 
cation of effort and saves money. It 
can be made more effective if, within 


associa- 
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each organization, there still remain 
trained personnel who report intelli- 
gently to the company authorities on 
the activities and progress of the cen- 
tral agency. Such personnel may also 
furnish guidance to the central group, 
supply data on field tests, etc. 


How Engineers Can Be Used 

The Manufacturing Chemists’ As- 
sociation has recently developed a 
useful guide for its members. This 
guide recommends that responsibility 
for such matters, for instance, as 
waste disposal, be assigned to a high 
company official. It recommends the 
employment of specialists in indus- 
trial waste disposal and calls atten- 
tion to the need, in a company re- 
search and development program, for 
studies on methods of disposing of 
the wastes that may be produced. It 
considers the need for engineering 
skills in the design of new plants or 
the enlargement of existing plants. It 
outlines a method of working out 
waste treatment problems with a 
minimum investment. In the selec- 
tion of a plant site, it advises full 
consideration of water supplies, waste 
disposal and freedom from conditions 
likely to cause disease. 

These same factors are applicable 
to other industries and to other prob- 
lems. It is of particular importance 
that the engineer is not relegated 
to the lower levels of responsibility. 
Not only does this tend to obstruct 
action on his recommendations, but 
it detracts from his value to the com- 
pany in outside dealings. When the 
engineer is respectably placed in the 
organization he is in a far better 
position to meet outside regulating 
agencies and to exert more influence 
in presenting the industry’s side of 
the question. The outside agencies, 
on the other hand, appreciate a sym- 
pathetic viewpoint within the industry 
and are more likely to act coopera- 
tively on problems affecting it. 


Engineers in Industry 


There are few data on the number 
of sanitary engineers engaged in in- 
dustrial work. The roster of the Sani- 
tary Corps of the Army, as of 1945, 
included approximately 1000 officers 
qualified as sanitary engineers. The 
listings showing the last civilian oc- 
cupation before entering the Army 
gave the following breakdown: 
Health departments, 36%; consult- 
ing engineers and manufacturers of 
sanitary equipment, 16%; govern- 
mental agencies, 11% ; industry, 9%; 
and municipalities, colleges, miscel- 
laneous, etc., 26%. A similar break- 
down of the membership of the Sani- 
tary Engineering Division of the 
ASCE, shows: Private engineering 
and contracting, 38%; local, State 





and federal agencies, 30%; munic- 
ipal and college, 22%; and indus- 
trial and manufacturing, 9%. 


What One Railroad Does 


The railroads employ few sanitary 
engineers; as far as can be deter- 
mined, there are 3 railroads which 
specifically designate the position and 
title of Sanitary Engineers. In the 
Sanitary Corps listing above, 8 en- 
gineers came from railroad service. 
There is, however, one outstanding 
example of the broad and gainful 
use of a sanitary engineer, H. W. 
Van Hovenberg, by a railroad (The 


PUBLIC WORKS for January, 1949 


Cotton Belt). Following are some of 
the duties assigned to him: 

Safe drinking water campaign; 
certification of water supplies; water 
treatment; sewage disposal; other 
waste disposal; malaria control (a 
pioneer job by this railroad, which 
has paid off remarkably); rodent 
control; sanitary control in time of 
floods ; car sterilization; sanitary con- 
trol of passenger cars; general sani- 
tation of all railroad premises, shops, 
work trains, etc.; operation of sani- 
tary laboratory; boiler water sup- 
plies; and other related jobs. 





Choosing Paints for Sewage 
Plants 


HE Division of Sanitary Engi- 

neering of the Illinois Depart- 
ment of Public Health, in coopera- 
tion with the Sanitary Water Board, 
issues quarterly “The Digester,” 
“To promote the installation and 
efficient operation of sewerage sys- 
tems.” In the issue for the second 
quarter of 1948 appeared a “Cate- 
chism of Paints and Protective Coat- 
ings” contributed by Walter A. 
Sperry, Superintendent of the Au- 
rora Sanitary District, in which are 
given, in the catechism form, a 
great deal of information about the 
nature of paints, varnishes and other 
coatings, vehicles, pigments, etc. We 
have extracted from this thdse para- 
graphs which seem most pertinent to 
the selection of paints for use around 
sewage plants. 

Around sewage treatment plants, 
lead pigments are not desirable be- 
cause they discolor from hydrogen 
sulfide gases. Zinc pigments alone 
are not desirable because they tend 
to be too hard and flinty. Lead pig- 
ments alone tend to be too chalky. 
A combination of lead and zinc pig- 
ments relieves the bad properties of 
both. 

Aluminum paints are a modern 
and highly valuable addition to the 
family of protective coatings. Alum- 
inum powder, usually more or less 
flaky in character, is floated either 
in oil varnish, which dries chemi- 
cally, or in lacquer, which dries by 
evaporation. The important ingred- 
ient of the aluminum paint mixture 
is the vehicle, which determines its 
adaptation in use. Oil varnish vehi- 
cles are best employed where tem- 
perature, up to 1200° F., is a fac- 
tor. 


Lacquer vehicles are best for use 
where quick drying is desirable and 


temperature is not a factor. Over- 
emphasized advertising leads one to 
believe that an aluminum paint can 
be used anywhere. This is untrue, 
Aluminum paints should be care- 
fully selected for the particular use 
intended. 

There are two general groups of 
bituminous paints: (a) Those using 
asphalt as a base derived from the 
distillation of crude oil or from 
natural deposits found in the earth, 
and (b) Those derived from tar 
which is distilled from coal and 
wood tar. The tar enamels are best 
used for underwater protection. The 
asphalt enamels and coatings are 
best used for open air protection. 

Concrete surfaces must be sized 
before paint can be applied success- 
fully. Ordinary linseed oil paints 
tend to disintegrate quickly when 
applied to concrete surfaces because 
of the presence, thereon, of calcium 
hydroxide (a strong alkali) that 
tends to saponify and so destroy the 
effectiveness of the vehicle as a 
binder. One approach to correcting 
this problem is called the Macnichol 
process. Here the concrete surface is 
first treated with zinc sulphate, which 
converts the alkaline calcium hy- 
droxide to calcium sulphate, and 
neutralizes its effects. When soaps 
are applied, the lime coating is con- 
verted to stearates or insoluble cal- 
cium soaps which deposit in the 
voids of the concrete and promote 
waterproofness. Sylvester alternates 
solutions of alum and soap to create 
deposits of insoluble aluminum hy- 
droxide in the voids and achieve 
similar waterproofing properties. 
Another method makes use of sodium 
Silicate (water glass) which tends 
partly to form mono-calcium sili- 
cate and gelatinizes as silica in the 
voids of the concrete 
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Section through Okawville treatment plant. 


Treatment Plant Handles Sewage 
and Industrial Waste 


gun on January 5, 1948, ona 
complete sewage treatment plant for 
Okawville, Ill., by the Thomas J. 
Sheehan Company of St. Louis, Mis- 
souri. Plans for this improvement were 
prepared by the Caldwell Engineer- 
ing Company of Jacksonville, Il. 
Okawville is located approximately 
35 miles Southeast of East St. Louis. 
It is a community with approximately 
760 population. There are mineral 
springs within the Village and people 
from the entire nation make periodic 
trips to the two large hotels in the 
Village to take advantage of the 


Py gpesiniecge cto work was be- 


J. PAUL RHOADS 
Caldwell Engineering Co. 


mineral baths. The Village is also 
located in the St. Louis milk shed 
area and two large dairies are lo- 
cated here which process approxi- 
mately 200,000 pounds of milk daily. 

In the past there has been no com- 
munity sewerage system. Waste from 
the hotels and the dairies was 
charged without treatment into a 
creek at the edge of the village. 
Stream pollution and odor nuisance 
were at a maximum under these con- 
ditions. A complete sewage collection 
system is under construction in con- 
nection with the treatment plant, 
which will consist of a screen cham- 


dis- 
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Layout of Okawville plant. 


ber, control building and pumping 
station, Imhoff tank, trickling filter, 
secondary tank and sludge beds 


Preliminary Treatment Devices 


The screen chamber is equipped 
with a Chicago 7A comminutor fot 
utting solids and with an 
emergency bar screen. Sewage flow 
is measured by a Parshall flume and 
i Republic Open-Channel flow mete 
with register located in the control 
building. Only domestic sewage pass¢ 
through the 
dairy wastes 
through a 


sewage 


screen chamber, _ the 
reaching the plant 
separate line. The 
wet well in the control building is 
separated into two compartments, one 
for domestic sewage, the other for 
dairy wastes and recirculated effluent 
from the filter. Discharge from these 
wet wells is into the Imhoff tank and 
the dosing tank respectively. 

[he pumping station is equipped 
with three Chicago vertical, centrif- 
ugal, open shaft pumps of 150 gpm 
capacity each. One handles 
only sewage; the second 
handles only dairy wastes and recir- 
culated filter effluent; while the third 
may be used singly for either opera- 
tion, or used in parallel with either 
of the other two. The pumps will be 
automatic in operation, and will be 
equipped with alternators automatic- 
ally to transfer operation between 
the pumps. 


sewer 


pump 
domestic 


Settling~and Filtration 


The Imhoff tank will treat only 
domestic sewage. It is therefore of 
standard design with the exception 
that additional sludge storage space 
is provided on account of sludge 
from the dairy wastes which will 
reach, the Imhoff from the secondary 
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tank. A 24-hour retention period is 
provided with an expected reduction 
in BOD of 30 percent. Effluent from 
the Imhoff discharges into a dosing 
tank from which it is discharged 
upon the filter. 

The trickling filter is designed on 
a basis of 1200 population, with a 
flow of 100 gals. and 0.17 pounds 
BOD per capita. Allowing for 30 
percent BOD reduction in the Imhoff 
tank the total BOD to be applied 
on the filter is 143 pounds. However, 
the BOD from industrial wastes, in 
this particular case, amounts to an 
additional 370 pounds, all of which 
will be applied on the filter. 

The filter is designed on the Ac- 
celo-Filter principle with provision 
for recirculation of filter effluent. 
Flow of domestic sewage is through 
the Imhoff tank and filter, after 
which 50 percent is returned to the 
wet well containing the dairy wastes. 

This mixture is then pumped into 
the dosing tank and passed through 
the filter; 50 percent of this effluent 
is again returned to the wet well for 
recirculation while the balance passes 
on to the secondary tank. Recircula- 
tion and accompanying higher filter 
loading permits the use of a smaller 
diameter bed with a consequent sav- 
ing in cost, and also provides in- 
creased biological filter efficiency, 
elimination of odor and elimination 
of gnat and fly nuisances. Another 
distinct advantage is the flexibility 
available in case of overload, with no 
increase in size of the sedimentation 
tanks. The filter will be equipped 
with an Infilco rotary distributor of 
450 gpm capacity. 

The secondary tank is rectangular 
in section without mechanical sludge 
collection equipment. It is designed 
for 1% hours retention. Secondary 
sludge is returned to the domestic 
sewage wet well by gravity, there to 
be pumped into the Imhoff tank. Ef- 
fluent from the sludge drying beds is 
also returned by gravity to the do- 
mestic sewage wet well. 

Automatic by-passing of the entire 
plant is provided in the event of 
power or equipment failure. In ad- 
dition any one of the various units 
may be by-passed at the will of the 
operator. 





Plans for Airports 


A class II airport, estimated to 
cost $100,000, is being designed for 
So. Boston, Va., by Lublin, Mc- 
Gaughy & Associates, Norfolk, Va. 
An airport to cost about $300,000 is 
being designed by R. F. Pyle, engi- 
neer, Newport News, Va., for The 
Peninsula Airport Commission, New- 
port News. 
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How High Should Sewer 
Rentals Be? 


The method of paying for sewer- 
age costs, by making a_ separate 
charge or rental for this service, is 
rapidly acquiring general use in 
municipalities. The usual method of 
collecting waste disposal charges is 
to increase the water bill either pro- 
portionately or by the use of a fixed 
charge per month, depending on the 
volume and character of the “dirty” 
water. 

The sewer rental charges are used 
to retire the cost of sewer mainte- 
nance, waste treatment plant construc- 
tion and maintenance costs. As the 
cost of these items does not vary 
proportionally as the population in a 
community, the smaller the commu- 
nity, the higher the rental charge 
must be in order to pay for these 
services. 

The amount of rental charge has 
been pretty much established in Min- 
nesota by general usage or custom. 
In general, the customary charge is 
$1.00 per month per residence in 
towns below 2,000, 75 cents per 
month per residence in communities 
between 2,000 and 7,000, and a grad- 
ually reducing scale above these 
population figures. Business estab- 
lishments, not producing material 
wastes, are charged about 25 cents a 


month above these figures; restau- 
rants, taverns, small hotels, garages, 
filling stations, grade schools, etc., 
are usually charged about $5.00 per 
month. Industries producing large 
volumes of waste are normally 
charged the additional cost of ser- 
vicing and treatment over what costs 
would be were the industry omitted. 
This method is based upon the theory 
that the industry will pay a general 
tax and in addition will benefit the 
community as a whole. 

The graph, herewith, based upon 
the analysis of twenty-four commu- 
nities, indicates that, in general, the 
customary charges will retire all costs 
in communities above a population 
of 7,000 but below this figure, using 
the common charges in general use, 
additional money must be obtained 
from some other source. In the com- 
putation of treatment plant construc- 
tion and operation costs, the graph 
is based upon the recently published 
“Cost of Waste Treatment Plants” 
by Banister & Ellison. These cost 
figures are for the lowest over-all 
costs of treatment and any increase 
in these costs will increase the rental 
charge proportionally. 





The above is condensed from an article 
by Hugh C. Leibee and R. L. Smith in 
Minnesota Municipalities. 
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Consulting Engineers Report 
on Water and Sewerage Work 


Sewerage and Sewage Treatment 


Alvord, Burdick & Howson, Chi- 
cago, have completed plans for a 20 
mgd activated sludge plant for Can- 
ton, O.; bids will probably be called 
early in 1949, Bartels & McMahan 
Engrg. Co., Dubuque, Ia., will call 
for bids in February for a sewer sys- 
tem and treatment plant for Garna- 
ville, Ia. Plans for a sewer system and 
for a primary treatment and chemical 
precipitation plant to handle both in- 
dustrial and domestic wastes are being 
prepared for Campbell O., by Floyd 
G. Browne & Associates, Marion, O. 
The same engineers are planning 
sewage treatment plant additions for 
Marion and bids will soon be called 
for equipment; they are also plan- 
ning additions to the Troy, O., plant, 
which will cost about $450,000. 

Davy Engineering Co., La Crosse, 
Wisc., has designed a sewer system 
and treatment plant for Ontario, 
Wisc. Bids were recently called for 
the construction of intercepting sew- 
ers and a treatment plant for Clyde, 
O., Finkbeiner, Pettis & Strout, 
Engrs., Toledo. Greeley & Hansen 
are reporting on a number of proj- 
ects, including sewage treatment 
facilities for the North Shore Sani- 
tary District, Waukegan; and on a 
sewer system for Oak Park, Ill. 
C. N. Harrub Engrg. Co., Nashville, 
Tenn., is designing a waste disposal 
plant for a packing company at 
Nashville. A sewer system and treat- 
ment plant for North Bend, Ore., in- 
cluding full treatment and sewage 
lift stations, are being designed by 
A. D. Harvey and S. C. Watkins, 
Medford, Ore.; cost will be about 
$350,000. Henningson Engrg. Co., 
Omaha, recently called for bids on a 
storm sewer and a relief sewer for 
Council Bluffs, Iowa. 

Rollin F. MacDowell, Cleveland, 
Ohio, is in charge of trunk sewers 
and treatment plant for Fremont, O. ; 
a sewage treatment plant for Oxford, 
O.; trunk sewers and treatment plant 
for Sheffield Lake, O.; and sewage 
treatment plant improvements for 
Barnesville, O. An institutional plant 
to cost $50,000 is also pending. A 
sewer system and treatment plant to 
cost about $1,178,000 is being de- 
signed by Parker & Hill of Seattle, 
Wash. This is for the Greenwood 


Ave. Sewer District. It will involve 
40 miles of 8” to 24” concrete pipe 
and an outfall to deep water. The 
same engineers are also handling the 
design and construction of a sewer 
system for Lake City Sewer District, 
which is estimated to cost $7,800,000. 

Russell & Axon, St. Louis, call for 
bids this month for sewer extensions 
and treatment plant improvements, 
total cost $1,300,000, for Belleville, 
Ill. Charles H. Sells of Pleasantville, 
N. Y., is engineer for sewer and 
water installations for that city. C. 
E. Stockman of Baker, Ore., called 
for bids in December for a sewage 
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treatment plant for Nampa, Ida., 
estimated cost $400,000. Bids will be 
called this summer for the construc- 
tion of a sewage treatment plant for 
Thermopolis, Wyo., capacity 0.6 
mgd.; also for a 2.0 mgd. plant for 
Rock Springs, Wyo.; Robert L. 
Streeter, Casper, Wyo., is consultant 
on both jobs. Taylor & Taylor, Los 
Angeles, Calif., have completed an 
engineering report for Flagstaff, 
Ariz., recommending an_ over-all 
sewerage plant. Paul A. Uhlmann & 
Associates, Columbus, O., will ask 
for bids soon on extensions for the 
Columbus sewage treatment plant to 
cost $750,000 or more, including 8 
85-ft. tanks, floating and gas hold- 
ing covers and other work. Emerson 
D. Wertz & Associates, Bryan, O., is 
making a preliminary study of a 
sanitary sewer system and treatment 
plant for Holgate, O. Wilson & Co., 
Salina, Kans., are engineers on a 
7 mgd. plant for Salina. Wilson & 
Anderson, Champaign, Ill., are ask- 
ing for bids on a sewer interceptor 
for the University of Illinois. 


Plans for 
New Water Works Improvements 


Contract for the construction of a 
swimming pool, 80’ by 120’, for El- 
mira, N. Y., was let last October. 
Wesley Bintz, Lansing, Mich., was 
consultant on this job. He has also 
recently called for bids for pools of 
similar size at Butler, Pa., and 
Dixon, Ill. Buck, Seifert & Jost, New 
York, are consultants on the electrifi- 
cation of the water works station of 
East Orange, N. J., and are report- 
ing on the water works system of 
Lockport, N. Y. 

J. V. Curnutte, San Antonio, Tex., 
is consultant for a water supply and 
distribution project for Poteet, Tex. 
Water main extensions in Caledonia, 
Minn., are being handled by Davy 
Engrg. Co., La Crosse, Wisc. L. J. H. 
and L. Phaon Grossart, Allentown, 
Pa., are planning an additional water 
supply for Walnutport, involving 
pump, pipe and chlorinator. Hitch- 
cock & Estabrook, Inc., Minneapolis, 
will ask for bids next month on a 
water distribution system for Ona- 
mia, Minn. Bids will be called dur- 
ing the coming spring for water 
works additions for Upper Sandusky, 
O., Jones & Henry, Engineers, To- 
ledo, O. Water works improvements 
for Highlands, Tex., are being 
planned by R. W. Kelley, Jr., Hous- 
ton, Tex. 

Donald Mills, consulting engineer 
of Selma, Ala., is about to ask for 
bids on water works improvements to 


cost $125,000 for Demopolis, Ala. 
Parker & Hill, Seattle, are engineers 
for a pumping station for Leaven- 
worth, Wash., and are handling the 
reconstruction of the King County 
Water District No. 23 distribution 
system. Additions to the Wyandotte, 
Mich., filter plant are being con- 
structed under the supervision of 
Pate & Hirn, consultants of Detroit. 
W. B. Rollins & Co. will be ready 
for bids about April for treatment 
plant extensions, Milan, Mo. 

Water and sewer improvements 
for Lake Jackson, Tex., have been 
designed by S. A. Russell of Rosen- 
berg, Tex. Preliminary studies for 
the improvement of the water works 
of Clarksville, Tenn., possibly in- 
cluding a 4 mgd plant, are being 
made by J. Stephen Watkins of Lex- 
ington, Ky. Water works extensions 
for Silver Lake, Ind., Emerson D. 
Wertz & Associates, Bryan, O., engi- 
neers are about ready for bids. Wes- 
ton & Sampson of Boston are in 
charge of additions to the treatment 
plant and the distribution system for 
the University of N. H. and the town 
of Durham, N. H.; for water supply 
for Franklin, N. H.; and for indus- 
trial water supply main for Stone- 
ham, Mass. All contracts have been 
let. Ralph L. Woolpert Co., Dayton, 
©., are planning for the water needs 
of a 6 sq. mile area in Montgomery 
Co. 


| 
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Geographical distribution of the three types of schistosomiasis. 


Schistosomiasis Control as an 
Engineering Problem 


E. J. HERRINGER 


Senior Sanitary Engineer, U. S. Public Health 
Service 


This article is based on a paper 
presented by the author before a 
meeting of the Engineering Sec- 
tion of the American Public Health 
Association. 


CHISTOSOMIASIS challenged 

the attention of public health au- 
thorities during the war when many 
of our troops were stationed or 
fought in endemic areas throughout 
the world and it was found that many 
men were becoming infected. The 
possibility that the disease would be 
introduced into the United States by 
returning troops and civilians stimu- 
lated research into means of pre- 
vention and control. Because of the 
methods of spread of schistosomiasis 
through infected waters, engineering 
methods offer definite opportunities 
for control. 

Schistosomiasis is a disease pro- 
duced by one of three specific blood 
flukes: Schistosoma mansoni, S. he- 
matobium, and S. japonicum. The 
flukes live in the abdominal veins 
and the eggs are expelled in the 
urine or feces. The intermediate 


hosts in the life cycle of the schisto- 


somes are fresh water snails, of 
which several species have been im- 
plicated. Of the three schistosomes, 
S, mansoni is of the most interest to 
the United States because it is 
prevalent in Puerto Rico and other 
Caribbean areas, from whence thou- 
sands of people annually come to this 
country. Moreover, in some of the 
southern United States, there is a 
snail which is known to be suitable 
for the development of this fluke. 

Schistosomiasis, when produced by 
S, mansoni, causes intestinal lesions; 
symptoms resembling dysentery, 
chills and fever; and other manifes- 
tations. It is contracted by wading, 
swimming or working in water 
courses, whether streams or ditches, 
infested with the cercariae of the 
Drinking of infected 
water may also cause disease. The 
method of spread of schistosomiasis 
therefore makes the disease a sani- 
tary hazard associated with the do- 
mestic, industrial and _ recreational 
use of water sources. 

Methods of Spread 

The feces of infected persons con- 
tain the eggs of the fluke. Within a 
few hours after discharge into fresh 


or brackish water, the majority of 
the ova passed in the feces are ma- 


schistosomes. 


ture. As soon as the next stage, the 
miracidium, develops from the eggs, 
it escapes and seeks the snail host, 
which it penetrates. The period of 
development of cercariae in the snail 
is about 28 days, after which time 
the cercariae emerge; but their free- 
living existence thereafter does not 
exceed 48 hours. 

Within 15 minutes after a person 
has emerged from infested waters, 
the cercariae will have penetrated the 
skin. While penetration may be ac- 
companied by a pain, similar to that 
from pin pricks, it may be accom- 
plished without any sensation what- 
ever. 

The chief endemic areas of schis- 
tosomiasis are located in (1) _ parts 
of China, the Philippines, Formosa, 
Japan and the Celebes; (2) Africa, 
Greece, Portugal and the near east; 
and (3) Venezuela, parts of Brazil 
and several of the Caribbean islands. 
At the present time no foci of schis- 
tosomiasis are known in North 
America, but studies have shown 
that there are four known snail hosts 
suitable for the development of S, 
mansoni in the western hemisphere. 
These are: Australorbis glabratus in 
Puerto Rico, parts of South America 
and some of the Caribbean Islands; 
Tropicorbis havanensis in Louisiana 
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_ J POWERFUL 
. ) HOIST 

ACTION 


The HERCULES Type X 
“Center-Lift” Hydraulic Hoists 


Smooth, powerful lifting action—that's the 
















advantage of the ‘'Center-Lift'’ principle, pio- 

neered by Hercules and developed to its most 
efficient stage in the precision-built 
Hercules Type X Hydraulic Hoist. 
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Hercules ‘‘Center-Lift'' provides max- 


Hercules WD-12 Dump Body, 
equipped with Hercules 7X 
*Center-Lift’’ Hoist. Note integrated under- 
body construction, with crossmembers and 
longitudinals welded into a single, excep- 
tionally sturdy unit 


imum lifting capacity with minimum use 
of power, prevents cramping and elimI- 
nates strain on body and hinge bolts 
—features that make your most difficult 


hauling and dumping jobs easy—and 


The Hercules Aircreter, profitable. 

revolutionary new unit for 

hauling and placing pre- Whatever your hauling and dumping 
mium-quality, air-entrain- ; . . 

od commie, te enviened problem, you'll find an economical so: 
ptegeh rte ete se lution in Hercules Hydraulic Hoists and 
for fast, clean dumping of 


Dump Bodies—engineered for depend- 


concrete, 


able, low-cost performance on any job. 
Write, outlining your requirements, for 


complete information. 


Hercules Heavy-Duty Dump Body, 
mounted on six-wheel chassis, with 
Hercules 8X Hydraulic Hoist. Body, of 
10-gauge steel, measures 144" x 84" * 
has a capacity of 8 cubic yards. ‘‘Cen- 
ter-Lift’’ principle, originated by Her- 
cules, insures smooth, easy lifting of 
large capacity loads. 


Hercules D-12 Contrac- 
tor's Body, sturdy unit 
for all-around work. 


Pyramid-type enclosed 





steel side braces and 


LIFT WITH EASE— full-length rub rails for 


USE 3 , maximum strength, 
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and Texas; 7ropicorbis centimetalis 
in parts of Brazil; and Australorbdis 
antiguensis in Antigua, St. Lucia, 
St. Martin and St. Kitts. Other spe- 
cies of snails are under study as pos- 
sible hosts, but have not yet been 
definitely implicated. 

No data are available as to the 
number of carriers in this ‘country. 
Possible carriers may include mili- 
tary and naval personnel that have 
returned to the United States from 
service in endemic areas; but in ad- 
dition, several thousand people enter 
the United States each year from 
Puerto Rico and Venezuela. It ap- 
pears probable, on the basis of in- 
complete data, that 12% or more of 
the population of Puerto Rico is in- 
fected, while the figure is possibly 
20% for Venezuela. 


Control Measures 


Control of schistosomiasis can be 
accomplished only by breaking the 
life cycle of the schistosome, and 
this is perhaps best accomplished 
through environmental control. An 
attack of the disease does not confer 
immunity; there is no known avail- 
able preventive; and until recent 
years no effective treatment was 
known. Treatment with certain tri- 
valent antimony compounds has re- 
sulted in cures in a fairly high per- 
centage of cases. 

The principles of environmental 
control of schistosomiasis are: (1) 
to prevent the discharge of schis- 
tosome ova into water courses; (2) 
to rid streams and ditches of the 
snail hosts; (3) to kill cercariae in 
infested waters; and (4) to protect 
exposed populations from contact 
with infested waters. In endemic 
areas, all of these principles should 
be applied simultaneously for no one 
method will accomplish conclusive 
results. 

Sanitary disposal of sewage and 
protection of water supplies are basic 
requirements; but these methods, 
which have proved effective in the 
control of enteric diseases, may have 
to be supplemented by specific meth- 
ods for the removal or destruction of 
eggs and cercariae. It is generally 
recognized that ordinary pressure or 
rapid sand filters will not prevent 
the passage of the cercariae. As early 
as 1915, it was found that cercariae 
penetrated 30 inches of the finest 
grain sand used in the water works 
of Cairo, Egypt. Beginning in 1943, 
diatomaceous filters were tested. It 
was found that only a shallow filter 
depth, such as was normally used for 
water filtration, was required to pre- 
vent passage of the cercariae. A filter 
unit using pads was also tested, and 
no cercariae were recovered from 





the effluent. Further research of this 
type is needed. Chlorination, which 
is discussed under Chemical Control 
Methods below, has also been demon- 
strated to be very effective. 

Rigid control of stream pollution 
would probably be the most effective 
single method of controlling the dis- 
ease, but this would require satisfac- 
tory disposal and treatment of sew- 
age in rural as well as in urban areas. 

Sewage treatment processes are 
not effective in the removal or de- 
struction of schistosome ova and mi- 
racidia. Studies have been initiated 
by the Division of Tropical Diseases 
of the National Institute of Health, 
but no conclusive results have been 
obtained. Rural sanitation, to be ef- 
fective in preventing schistosomiasis, 
requires not only the provision of 
sanitary toilets and the prevention 
of ground pollution, but also the 
protection of water supplies. 

Ridding streams of snails has been 
proposed as one method of control. 
This is difficult, though the harbor- 
age of snails in a stream can be 
greatly curtailed by canalizing the 
stream and maintaining a clean 
channel. A stream flow velocity of 
20 to 60 ft. per minute, minimum, is 
necessary. 


Methods of Chemical Control 


Treatment of infested streams to 
destroy either or both the cercariae 
and the snails has been attempted, 
but without marked success. Lime 
and copper sulfate have been used. 
Lime at 50 ppm. to 70 ppm. is in- 
effective; 500 ppm. is effective, but 
renders the water unsuitable for 
other uses. Copper sulfate at alga- 
cidal doses (up to 1.0 ppm.) will kill 
cercariae but has no deleterious ef- 
fect on the snails; however, 20 ppm. 
is toxic to the snails. 

Chlorination appears to be the 
most effective treatment known at 
present, and the concentrations .re- 
quired to kill the cercariae are small. 
Experiments conducted in Puerto 
Rico have shown that the cercariae 
of S. mansoni exposed to a residual 
chlorine concentration of 0.50 ppm. 
for 20 minutes were killed; concen- 
trations of 1.25 ppm. produced the 
same result in 4 minutes. High-test 
hypochlorite killed the cercariae in 
about 10 minutes with a residual of 
0.30 ppm.; and about the same re- 
sults were obtained with Halazone 
and Bursoline No. 3 (an _ iodine 
compound), though the time required 
for killing was slightly longer. 

Chlorination is effective in the 
treatment of water for drinking or 
bathing purposes, but it is difficult or 
impossible to apply it to streams or 
other uncontrolled waters. 
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There is definite need for addi- 
tional research on chemical or bio- 
logical control, to find a compound 
which will kill the snail yet will not 
be injurious to man or to useful liv- 
ing things, and will not interfere 
with the use of the water. 


Summary 


Health authorities in the United 
States repeatedly have expressed 
concern lest veterans returned from 
endemic areas, or immigrants from 
countries where this disease is en- 
demic, transplant the disease to our 
states or communities. Since the dis- 
covery of a suitable snail host in the 
southern states, interest in this po- 
tential hazard has increased. In areas 
where the intermediate host is found, 
the chances that schistosomiasis will 
be established are greater, for in 
these areas the environment more 
closely approximates the environ- 
ment of the endemic areas of the 
Western Hemisphere. 

Our present knowledge of schis- 
tosomiasis and the methods of its 
control indicates that no fundamen- 
tally new and costly procedures are 
needed to prevent the establishment 
of this disease. If proposals required 
to meet sanitation needs in all parts 
of the United States are provided, 
adequate sewage treatment and safe 
water supplies will provide the first 
and strongest bulwark against schis- 
tosomiasis. The situation may be 
summarized as follows: 

1. Schistosomiasis is a_ serious 
health problem in many parts of the 
world. The possibility of its introduc- 
tion into new areas has been in- 
creased by the movement of popula- 
tions during and since the war. 

2. The spread of schistosomiasis to 
new areas is restricted by the ab- 
sence of a suitable snail host, but one 
of our North American snails has 
been found suitable for the develop- 
ment of S. mansoni; and other snails 
found in Latin American areas are 
known to be suitable. 

3. Environmental sanitation meas- 
ures offer the most effective methods 
for controlling schistosomiasis, and 
emphasis must be placed on rural 
sanitation, sewage treatment and the 
safeguarding of water supplies. 





Repairing Bridge in 
Scranton 

The job of repairing a 270-ft. 
bridge in Scranton, Pa., which is 
being handled by John H. Vockroth, 
consulting engineer of that city, will 
involve sand-blasting, guniting and 
black-top paving. The bridge is a 2- 
arch and retaining wall Structure 48 
ft. wide. Bids will be called for. prob- 
ably in June. 
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Public Parking Stations Help Solve 
Traffic Problems 


HE 1941 Legislature of Kansas, 
realizing the urgent need of off- 
street parking in cities of the first 
class, passed an act authorizing pub- 
lic parking stations, and prescribing 
the procedure for their establishment 
and improvement. 

This act permits the governing 
body to acquire by purchase, gift or 
condemnation, lands for public park- 
ing stations in or near commercial or 
industrial districts. It provides that 
a benefit district be established by 
ordinance and that the cost of lands 
and improvement of lots be assessed 
not less than 75% nor more than 
90% against property within the 
benefit district, with the balance of 
the cost assessed against the city at 
large. 

Our downtown commercial area is 
located predominantly on Minnesota 
Avenue between Fourth Street and 
Twelfth Street. It is roughly an area 
eight blocks long and two _ blocks 
wide. 


Locating the Stations 

All but one of the six parking sta- 
tions already constructed are located 
within one-half block of Minnesota 
Avenue and are adjacent to the com- 
mercial establishments fronting on 
Minnesota Avenue. Two are located 
between Fifth and Sixth Streets, one 
north with a capacity of 212 cars, 
and the other south with a capacity 
of 176 cars. One is located between 
Sixth and Seventh with a capacity of 
152 cars, and two between Seventh 
and Eighth Streets, one north with a 
capacity of 73 cars and one south 
with a capacity of 72 cars. The sixth 
lot, with a capacity of 80 cars is lo- 
cated between Seventh and Eighth 
Streets immediately across the street 
from one of the other lots. 

These lots are paved with concrete 
and provided with adequate storm 
sewers to carry off surface drainage 
rapidly. They are well lighted, and 
marked into stalls, 8 feet by 20 feet 
by concrete buttons. The parking 
limit between the hours of 8:00 a.m. 
and 6:00 p.m. is three hours and lots 
are patrolled at intervals by traffic 
squads. 

In planning the parking stations, 
the “hollow block development” plan 
was used, thus preserving the corner 


J. O. ARMSTRONG 


City Engineer, Kansas City, Kans. 


locations adjacent to stations as 
highly valuable business property. 

Parking stations have a single ve- 
hicular entrance and exit and a mini- 
mum grade between the lot and the 
street. A number of pedestrian en- 
trances are provided at points along 
the alley and the street. Each station 
is surrounded by a decorative ma- 
sonry wall. 

If and when it becomes necessary 
to provide additional parking facili- 
ties in the commercial district, a two- 
story surface can be constructed and 
safe entrances and exits provided by 
constructing ramps, taking advantage 
of existing street grades, which at 
each location favor such construction. 

The total cost of the six parking 
stations above described was about 
$429,260 or $561 per car space. The 
cost of policing, operation and main- 
tenance is negligible and has required 
no additional personnel. 

Plans for three additional parking 
stations are on the drafting table at 
the present time. These are to be lo- 
cated in the area between Ninth 


Street and Eleventh Street, each 
within one-half block of Minnesota 
Avenue. These stations will have a 
total capacity of 345 cars. 

When the three new stations are 
completed early in 1949, there will 
be off-street parking space for a to- 
tal of 1110 cars. On the basis of 
three-hour limit, they will provide a 
capacity of 3330 or more cars per day. 

While our municipal public park- 
ing stations in the down-town com- 
mercial area do not solve all of our 
traffic problems, they have demon- 
strated that they reduce the volume 
of traffic in the business district. By 
providing near-by parking stations, 
it is possible to add to the convenience 
of shoppers and to retain the use of 
valuable curb spaces for short-time 
parking. 

The City, to insure maximum use 
of curb space, has installed parking 
meters in the downtown business dis- 
trict. These include penny and nickel] 
meters with a maximum of one-hour 
parking on the principal streets and 
two hours on the outlying streets. 





Bathrooms and Piped 
Water in England 


Numerous statements about the 
scarcity of bathrooms abroad as com- 
pared to the United States have ap- 
peared from time to time. Most have 
been very general and we have sus 
pected were largely guess work; but 
on June 22nd last Charles Key, Min- 
ister of Works of England, stated 
that “There is no bathroom in 46 
percent of the houses in this country, 
and no piped water supply in 44 
per cent. 





New Technique for Laying 
Macadam 

In the course of twelve years spent 
in studying soil stabilization in Tu- 
nisia, a French engineer, J. L. Bon- 
nenfant, developed a new technique 
for laying macadam roads. Instead 
of a Telford foundation of large 
stone he used one or two layers of 
crusher run of stone between 14” and 
2%”, rolled in layers 4” or less thick. 
He found that undulations, a fre- 
quent feature of macadam roads, were 


almost completely avoided by rolling 
the material in successive homogeni- 
ous layers of pebble stone depth, 
provided the bottom layer has been 
carefully screeded and_ thoroughly 
compacted. The experiments are de- 
scribed in the magazine 7'ravaux 





Incinerator Operation 
Costs 

A breakdown of cost of operating 
the Lyttonville incinerator has been 
forwarded by Harry B. Shaw, deputy 
chief engineer of the Washington 
Suburban Sanitary District. In a re- 
cent letter to the Editor, the cost of 
disposal was reported as $1.46 pet 
ton. The items going into this total, 
per ton, are: 


Labor $1.226 
Depreciation 0.071 
Repairs 0.060 
Fuel oil 0.009 
Cover material 0.012 
Gas and oil 0.011 
Power and light 0.064 
Miscellaneous 0.008 

Total per ton $1.461 
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Here’s the Roller that has the only Hydraulic Raising 
and Lowering Device. It’s a patented Littleford fea- 
ture that makes it possible to change the Trail-O- 
Roller from Trailing to Rolling or Rolling to Trailing 
position in only 2 minutes time. This Portable Roller 
was designed for patch work, yet gives as much 
compaction as a 5 ton tandem and can be used for 
rolling Highways, Streets, Runways, Parking Areas, 
Service Cuts, etc. 


The Trail-O-Roller is the only portable roller that 
can cut the cost of rolling operations, because it’s 
engineered to cut labor; dozens of rolling jobs can 
be done in a day’s time. No Contractor or Highway 
Department can have a more versatile roller than 
the Trail-O-Roller. It’s the Modern Roller for Modern 
Road Repair Work. See your nearest Littleford Dis- 
tributor for further details. 
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Engineering Data 


Average Bid Prices for Highway 
Construction 

A tabulation of average bid prices on Federal-Aid 
projects for the third quarter of 1948 has been issued 
by the Public Roads Administration. Common excava- 
tion averaged 36¢ per yd., but varied in the 9 Divi- 
sions reporting from 30¢ to 79¢. Unclassified excava- 
tion averaged 46¢ and rock excavation $1.48. Common 
dry structural excavation averaged $3.97 per yd. 

Bituminous surface treatments averaged 26¢ per 
sq. yd., but varied from $1 down. Road mix surfaces 
averaged 54¢; bituminous intermediate surfaces 77¢; 
and bituminous concrete $1.19. Portland cement con- 
crete averaged $3.57 per sq. yd. 

Structural concrete in Ssuperstructures averaged 
$49.74 per cu. yd.; in substructures $45.76; and in 
foundations and footings, $40.64. 





Using Color to Reduce Accidents 

An exhaustive study of the facilities, equipment, 
machines, operations and accident hazards in shops 
was made by the New York City Transit System in 
1946. For this analysis, a standard color code for 
safety practices was developed. Yellow is employed 
for so-called strike-against, stumbling and falling 
hazards, such as projections, crane hooks, pit edges, 
etc. Orange is used to mark the dangerous parts of 
cutting and forming devices, exposed rails and wires. 
Blue is used to mark equipment down for repair. 
Green is for first aid cabinets, masks and stretchers. 
Red is reserved exclusively for fire protection. 





Subgrades Damaged by Trees 

Fast-growing trees, such as poplars and elms, are 
liable to cause damage to the foundations of roads 
where the subsoil is clay. Such trees remove water 
from the clay and cause shrinkage of the soil with con- 
sequent settlement of the road surface. Damage is also 
caused to buildings in the same way. 

Recently a brief survey was carried out by the 
English Road Research Laboratory, to investigate the 
effect of fast-growing trees on roads. Surveyors and 
engineers of a number of county and local authorities 
assisted in the work. The main conclusions from the 
evidence were: 

(1) On heavy clay soils fast-growang trees may cause 
damage if they are planted within 50 ft. of the 
roadway, particularly during periods of very 
severe drought, such as occurred in the latter half 
of 1947. Small slow-growing trees within 10 ft. 
of the road or on the central reservations, and 
larger slow-growing trees planted further back 
are not likely to cause damage. 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 
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(2) The effect of fast-growing trees in clay soils may 
be serious in urban areas where the trees are set 
in paved footways or where the rainfall distribu- 
tion is affected by concentrated buildings. 

(3) No cases of damage to road foundations were 
observed in loam or sandy soils. 

(4) Poplars appeared to be the trees most likely to 
cause damage, but alder, elm, aspen and willow 
are alse fast-growing and may cause damage. 

The above is abstracted from a paper by D. Croney 
and W. A. Lewis, of the Road Research Laboratory 
before the Institution of Civil Engineers. 





Radiant Heating for a Public Road 

In the first application of radiant heating principles 
to a public road, the highway will be heated in cold 
weather by heat from a well reaching a hot water 
strata. The hot water will be circulated through a net- 
work of wrought iron pipe laid in the concrete. This 
section of road, which is 4-lane with an 8% grade, is 
450 ft. long and passes under a railroad near Klamath 
Falls, Ore. 

The well water has a temperature of 190°; its heat 
will be utilized by heat exchange methods. The design 
is based on melting one inch of snow or one-tenth of 
an inch of ice per hour. 





Sanitary Fill for Hastings, Nebr. 

A sanitary fill program for garbage disposal has 
been initiated by Hastings, Nebr., with the digging 
of a trench 400 ft. long, 14 ft. wide and 8 ft. deep. 
Of the 1659 cu. yds. of dirt excavated, 700 yds. were 
used for constructing a dumping ramp, which was 
then graveled. An International TD-14 tractor and 
2-yd. Hough shovel completed the dirt-moving job in 
45 hours. 

When the area has been filled, it will be topped with 
2 ft. of soil, the upper 6 ins. being black soil, and 
then seeded. 





Hourly Wage Rates Reported 
by PRA 

For the fourth quarter of 1948, average wage rates 
are reported by the Public Roads Administration as 
follows: Unskilled, average $1.08 per hr.; maximum, 
Pacific, $1.59: minimum, East South Central, 77¢. 
Intermediate, average $1.40; maximum, Pacific, $1.77; 
minimum, South Atlantic, $1.09. Skilled, average $1.85; 
maximum, Pacific, $2.23; minimum, South Atlantic, 
$1.54. Executive, administrative and supervisory, av- 
erage $1.76; maximum, Mountain, $2.08; minimum, 
East South Central, $1.46. 





Mosquito Control Operations in 
California 


Reports from nineteen mosquito abatement organ- 
izations in California indicate that operations cover 
more than 11,500 sq. miles. In larviciding work, dur- 
ing the year ending June, 1948, 70 tons of DDT and 
2 tons of TDE were used, with 27,000 gallons of oil. 
In addition to more than 10,000 cesspools, 43,000 
catch basins and 30,000 miscellaneous containers, 
477,000 acres of water surface were treated. In adult 
mosquito killing, 21 tons of DDT were applied. About 
50 miles of ditches and drains and 60 miles of access 
roads were constructed. 
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DIGESTS 


This section digests and briefs the important articles appearing in the 
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Sewerage 
Water Supply 
Highways and Airports 


periodicals that reached this office prior to the 15th of the previous month. 


Appended are Bibliographies of all principal articles in these publications. 

















The Sewerage Digest 


Biofilters vs. 
Standard Filters 

The evidence obtained from a year’s 
study of the chemical, biochemical, and 
biological characteristics of film at the 
different levels of the biofilter and the 
standard filter supports the view that 
the differences between the two filters 
are only quantitative, and pertain to 
rates rather than qualitative differences 
in the mechanism of purification. Both 
types of filters remove the materials 
from sewage by adsorption and “‘col- 
loider’’ action. 

In both types of filters biological 
oxidation of the materials removed is 
of vital importance. The difference be- 
tween the filters is in the relative mag- 
nitude of oxidation in each. As the load 
increases, the relative role played by 
adsorption as against oxidation in- 
creases. However, with an average 
loading of 1.4 lb. B.O.D. per cubic 
yard per day on the biofilter studied, 
biochemical oxidation plays an impor- 
tant part, as evidenced by an increase 
in ash, and a decrease in B.O.D., 
grease, and nitrogen with increasing 
depth and with higher temperatures 
during the summer. 

The biofilter has an established nitri- 
fying flora, although the filter may not 
produce an appreciable quantity of 
nitrites and nitrates. The protozoan 
fauna of the biofilter and that of the 
standard filter are similar, both quan- 
titatively and qualitatively. 

H. Heukelekian—'‘Similarities and 
Differences Between a Biofilter and a 
Standard Filter’; 
nal, November. 


Sewage Works Jour- 


Digestion of 
Cheese Whey 


Marion, Ind., grinds its garbage and 
digests it with the sewage. During the 
past 3 yr. the secondary treatment units 
of the sewage plant have been seriously 
overloaded each spring by cheese whey 
from a milk processing plant. It has 
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Comparative data on biofilters and standard rate filters. 


been found practicable to haul the whey 
to the plant in tank trucks and unload 
them directly into the garbage well and 
pump the mixture to the sludge diges- 
ters. In this way the whey does not 
reach the activated sludge units. The 
temperature of the whey is from 100° 
to 140° F, and so increases that of the 
garbage that even in winter the tem- 
perature of the mixture is 90° to 95°. 
Within 30 min. after pumping the gar- 
bage-whey mixture into the digester 
there is a sharp rise in the gas produc- 
tion rate. The dairy plant is charged 
$1 for each 500 gal. of whey hauled 
from it. 

David Backmeyer — “Disposal of 
Cheese Whey by Digestion” 
Works Journal, November. 


Sewage 


Wastes of 
Nuclear Fission Operations 


The Atomic Energy Commission is 
studying the problem of protection of 
air, ground and water against contami- 
nation by wastes from nuclear fission 
operations. A waste disposal section of 


A.E.C. has been set up in the Health 
Physics Div. of Oak Ridge National 
Laboratory. All radioactive substances 
go through progressive decay through 
the emission of energy. When waste 
waters are discharged into the soil, 
radioactive substances attach themselves 
to the soil and do not travel far. Co- 
agulation and sedimentation remove 
some radioactive substances. Plankton 
in surface waters are known to absor! 
radioactive substances and to flourish, 
thus accumulating these materials with- 
in their bodies. 

AEC is studying the development of 
‘losed systems which will retain all con- 
taminated waters on-site, and is inves- 
tigating the concentration of radioac- 
tivity by biological methods and the 
effect of varying amounts of such radio- 
activity on biological methods of sew- 
age treatment. The institutional use of 
isotopes poses the question of the effect 
of institutional wastes on sewage treat- 
ment facilities. 

Dry wastes may be buried in the 
ground, in a container. Glassware or 
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other utensils may become contaminated 
and must be buried. Incineration is in- 
advisable unless stack gases can be con- 
trolled. Air passed through a reactor 
may become contaminated and elabo- 
rate filter systems are required by AEC; 
studies are aimed at full air decontami- 
nation. 

‘Radioactive Wastes Disposal — A 
Problem of Tomorrow”; Sewage Works 
Engineering, December. 


Dimensions of 
Septic Tanks 

Septic tanks perform essentially three 
functions: Separation of settleable sol- 
ids and of grease; digestion and stor- 
age of accumulated settleable solids and 
grease; and bio-septic treatment of the 
non-separating solids. 

Within wide limits, the L:b ratio 
(ratio of length to width) of septic 
tanks of given volume and depth has 
little practical significance. In theory, 
longer tanks should result in more effi- 
cient performance; but in practice any 
ratio between about 2:1 and about 15:1 
is believed to be satisfactory. Shallow 
depths in septic tanks should result in 
more efficient performance. There is be- 
lieved to be little practical difference be- 
tween a 30” depth and a 48” depth. 

The really characteristic feature of 
the septic tank is the second of the three 
functiens, during which significant 
change is produced in the nature of the 
retained materials and a significant re- 
duction in the number of intestinal bac- 
teria. The suspended solids are trans- 
formed from a gelatinous type particle 
difficult to separate from its surround- 
ing water medium to a discrete granu- 
lar type particle which is relatively 
easy to separate from its surrounding 
medium. 

M. C. Nottingham and Harvey IF 
Ludwig “Septic Tank Performance 
as Related to Tank Length, Width and 
Depth”; Water & Sewage Works, De 
cember. 





Disposal of Digested Sludge 
By Dilution 


= —— 


of the primary clarifier effluent in a 
manner similar to the following: 

(a) Increase the 5-day (20° C) 
B.O.D. by 3.2 ppm, or 2.1%; 

(b) Increase the settleable solids by 
1.5 ml per liter; 

(c) Slightly decrease 
bacterial population ; 

(da) Increase the grease content from 
34 ppm to 41 ppm; and 

(e) Increase the chlorine demand 
from 36 ppm to 37.4 ppm, or 4.7%. 

2. Substitution of 11-day-old sludge 
from the districts’ four-stage digestion 
process for 60-day-old sludge will not 
so materially alter the foregoing condi- 
tions as to have any appreciable effect 


the coliform 
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on the characteristics of the mixed effi- 
ent and digested sludge. 

3. The increase in grease content is 
probably not of such an order as to in- 
fluence the appearance of slick at an 
outfall site. 

4. In general, the influence of adding 
ll-day-old or 60-day-old sludge to 
primary clarifier effluent is probably 
less than daily variations in the charac- 
ter of the effluent itself. 

5. Wherever sludge banks will not 
be formed, there appears to be no valid 
reason why 11-day-old, or 60-day-old, 
digested sewage sludge may not be dis- 
posed of by dilution along with pri- 
mary clarifier effluent if conditions per- 
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quick response to slightest change in 
The author describes an investigation flow. 
made to evaluate the effect of returning 
digested sludge to primary effluent prior 
to disposal of the latter by dilution; the 
idea being to learn if, and under 
what conditions, it would be practicable 5. Hardened stainless steel piston rod... eliminates corrosion and 
to dispose of digested sludge by dilu- . 
tion rather than by the expensive meth- bending. . 
ods now commonly employed. He con- 6. Exclusive molded rubber piston seal won't bind, catch or reverse. 
cluded that such disposal is practicable 
whenever primary clarifier effluent can 
be so disposed of, providing only that 
sludge banks will not be formed. His 
conclusions are summarized as follows: 
1. Under digestion conditions such 
as those existing at the Los Angeles 
County Sanitation Districts’ joint dis- 
posal plant, addition of sewage solids 
that have been digested for 60 days 
(the first 11 days of which have been 
spent in the four-stage digestion tanks) 
to primary clarifier effluent [the latter 
by itself having an average 5-day 
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mit disposal of the latter with safety. 
A. M. Rawn and E. J. Candel— 
“Some Effects of Anaerobic Digestion 
on Sewage Sludge’; Proceedings, Am. 
Soc. of Civil Engineers, November. 


Treatment of 
Industrial Effluents 


In a paper before the English Pub- 
lic Health and Municipal Engineering 
Congress, Dr. B. A. Southgate, Di- 
rector of Water Pollution Research, 
Dept. of Science and Industrial Re- 
search, reviewed recent developments 
in the treatment of industrial effluents, 
including the results of experiments by 
his department and reference to both 
English and American experiences. A 
brief summary of parts of his paper 
are given below. 

Frequently the cheapest way of deal- 
ing with the problem of industrial 
waste water is to make changes in the 
processes. In Great Britain, partial 
treatment so often practicable in Amer- 
ica is not sufficient. 

Milk wastes are usually very alka- 
line and difficult to treat biologically ; 
but alteration in the processes of manu- 
facture would reduce the quantity of 
alkali lost in the waste system, and 
there is a very fair prospect that this 
can be done. Biological treatment of 
milk wastes by alternating double 
filtration is found generally satisfac- 
tory at a number of dairies. As for 
cannery wastes, the American practice 
of screening, sedimentation, lagooning 
after adding alkali and sodium nitrate, 
and spraying over land is impracticable 
in many British factories, but they have 
been treated successfully by both acti- 
vated sludge and biological filtration. 
However, they are deficient in nitrogen 
and addition of an ammonium salt and 
phosphate is necessary for satisfactory 
results. 

Some liquors from the manufacture 
of synthetic resins contain high con- 
centrations of phenols and other sub- 
stances and could not be treated eco- 
nomically by biological methods; it 
seems probable that recovery of the 
constituents in a useful form will prove 
to be a more economical process. It is 
often impossible to reduce substantially 
the total volume of spent liquor from 
gas works, but it is possible to change 
the process of manufacture so as to 
alter the composition of the liquor, 
though not to reduce greatly its total 
oxygen demand. It is recommended that 
only spent gas liquor should be dis- 
charged to sewage, the ammonia being 
recovered at the gas works; and that 
content of higher tar acids and thio- 
cyanate should be reduced as far as 
possible by modifying the process at the 
gas works; and the liquor discharged to 
a sewage at as uniform a rate as pos- 
sible. Birmingham has treated spent 
gas liquor by using an electrostatic tar 
precipitator, admitting air to the gas 
just before the purifiers instead of at 
the exhausters, recovering the ammonia 
as concentrated ammonia liquor, and 
admitting the final waste waters to the 
sewers at a controlled rate, which has 


removed all difficulty at the sewage 
works. 

The best method of treating spent 
copper pickling liquor is by electrolysis, 
either in the pickling vat itself or in a 
central plant to which the liquor from 
the vats is pumped continuously; the 
metallic copper is deposited on the 
cathodes in a state in which it can be 
used directly. Treatment with iron is 
considered in Germany to be the most 
efficient method. 

A most promising method of attack- 
ing the steel pickle problem is to re- 
cover crystalline ferrous sulphate from 
the pickle liquor, preferably by a con- 
tinuous process, which reduces losses of 
sulphuric acid and enables the process 
of pickling to be carried on under con- 
stant favorable conditions. A satisfac- 
tory method probably will be developed 
in which the ferrous compounds are 
oxidized under controlled conditions 
and the acid is neutralized by passage 
through limestone. 

Cyanide (as in waste liquids from 
electroplating) is extremely toxic to fish 
and 1 ppm interferes with the activated 
sludge process. It is oxidized in a filter 
by bacterial action, but any marked 
fluctuation in rate of application causes 
deterioration in quality of filter effluent. 

It is usually impossible to separate 
oil from aqueous emulsions of oils from 
machine shops by flotation without 
breaking the emulsion by adding a 
metallic salt. In one case the liquid, 
which is alkaline, was reduced to pH 7 
with sulphuric acid and a solution of 
aluminum sulphate added and stirred 
by compressed air; and after standing 
for 4 hours the grease was skimmed off. 

B. A. Southgate—‘‘Recent Develop- 
ments in the Treatment of Industrial 
Effluents”’ ; Contractors Record, Nov. 17. 


Air Diffusion for 
Activated Sludge 

In New York City’s activated sludge 
plants, air under a pressure of 6.5 lb 
or more is diffused through porous 
plates. Since 1939 extensive studies 
have been made of the tendencies to 
clogging of the diffusers—the location 
and nature of the clogging matter, and 
methods of preventing or remedying it. 
Clogging was found to be both internal, 
caused by impurities carried by the air 
stream; and external, caused by pene- 
tration of foreign matter from the 
aeration tank liquor into the interstices. 
Air diffusion involves many factors, 
such as quality of raw air; air filters; 
coating of mains, laterals and valves; 
diffuser holders; the diffuser media; 
care and maintenance of equipment, and 
operation of aerators in service and out 
of service. 

For fiitering relatively clean air, oil 
screens followed by cellulose treated 
mats seem adequate, but smoky or sooty 
air may require more thorough clean- 
ing, such as electrostatic units. The 
bonding material used in manufactur- 
ing diffuser plates does not always fuse 
to the grains, and loose particles of it 
migrate through the plate to the wetted 
zone on the water side, causing uneven 
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air distribution. Surface grains should 
have a smooth surface, so fibers will not 
be attacked. 

Greater porosity is not the answer to 
diffuser problems. The emitted bubbles 
are quite large even at a permeability of 
40. A less permeable plate of say 15 
or less would provide ample air flow 
per unit area at conventional rates. 
However, higher rates of air flow per 
square foot are desirable to prevent 
migration of aeration tank solids into 
the plate. An air rate of 3 to 10 cfm. 
per square foot is not excessive for dif- 
fusers having a permeability of 35 or 
more. A somewhat less rate of 2 to 5 
may be desirable for diffusers having 
a permeability of 15 to 20. 

In order to secure wide band aera- 
tion without the excessive use of air 
for these high rates of air flow per 
square foot, the plates should be manu- 
factured so that they may be installed 
in rows only 3 to 6 inches wide. Two 
to four rows spaced the width of the 
narrow plates in an aerator 20 to 30 
feet wide should be controlled by sepa- 
rate valves so the air demand can be 
met by adding air to a row normally 
held in reserve. 

The diffuser plates should be grouted 
into the holders or otherwise installed 
such that the entire external side is 
wetted or sealed. 

Biological clogging caused by stalked 
ciliates, aquatic worms and filamentous 
organisms becomes more severe the 
higher the B.O.D. loading and the less 
the permeability of the plates. Means 
should be sought to discourage organ- 
isms from using the media as an abode 
by the continuous or intermittent injec- 
tion of a mild disinfectant into the air 
stream. 

Lloyd R. Setter—‘‘Air Diffusion 
Problems at Activated Sludge Plants.” 
Water and Sewage Works, December. 


Effect of Alkali-Chlorination 
Of Wastes on Sewage Treatment 


Recently alkali-chlorination of metal 
plating wastes for removing the cyan- 
ides and heavy metals has come into 
use, and it is important to know the 
effect of wastes so treated on biological 
treatment of sewage into which they 
are discharged. Laboratory studies have 
indicated that they are toxic in high 
concentrations, but the efficiency of the 
sewage treatment is not seriously im- 
paired unless the concentrations are 
quite high; 16,000 lb. of treated waste 
per million gallons of sewage could be 
tolerated by an aerobic treatment plant 
if discharged into the sewer at a uni- 
form rate over a 24 hr. period. Diges- 
tion units would be even less affected. 
Proper settling of the treated metal 
plating wastes before discharge into the 
sewer would make such disposal of 
them even less deleterious. 

G. M. Ridenour—‘‘Laboratory Stud- 
ies on Effect of Alkali-Chlorinated 
Cyanide Case Hardening, Copper and 
Zinc Plating Wastes on Aerobic and 
Anaerobic Sewage Treatment Proc- 
esses”; Sewage Works Journal, No- 
vember. 
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Sewage 
Lagooning 

In Texas and southern California, re- 
liable year-round operation of lagoons 
is obtained with a loading of 40 lb. 
of BOD per acre per day. Algae are 
effective biological agents by virtue of 
their oxygen production in photosyn- 
thesis. The species of algae differ in 
different lagoons and from time to time 
in the same lagoon. In the daytime the 
oxygen concentration decreases rapidly 
with depth. There is a tendency for DQ, 
pH and temperature at all depths above 
3 ft. to equalize at night. The algae 
may produce during the daytime 10 to 
20 times as much oxygen as they will 
use during the night, which oxygen 
is used in the microbial decomposition 
of organic matter. 

Photosynthesis is a process in which 


oxygen is excreted from the cells but 


almost all of the organic material con- 
verted into cellular materials. The oxy- 
gen production decreases with the depth. 
Photosynthesis is relatively independent 
of temperature but the overall metabo- 
lism and growth of the algae are 
markedly affected by temperature. CO, 
is taken up by the algae principally as 
free COy or H,COg, and is available 
adequately at pH values up to about 9. 
Algae may produce oxygen concen- 
trations up to 39.2 ppm. at 25° C during 
the day. In all lagoons there is a bot- 
tom layer of sludge which gives off gas 
bubbles. 

Treatment favored by present infor- 
mation includes primary settling, use 
of several lagoons in series, with depths 
of 3 to 6 ft., and daily loadings of 
about 40 lb. of BOD per acre for the 
total lagoon system. Lagoons are more 
dependent on weather conditions and 
less consistent in operation than con- 
ventional sewage plants. Thejr essen- 
tial merit lies in the low construction 
and maintenance costs. 

Jack Myers—‘‘Studies of Sewage La- 


goons’’; PuBLIc Works, December. 
Oxidation 
Ponds 


Sewage oxidation ponds should not 
be located where the soil is loose or 
sandy. They should be at least 3 or 4 
ft. deep, not over 10 ft. Loadings vary 
from 10 to 50 lb. of B.O.D. per acre- 


foot per day. The B.O.D. is reduced 
about 50%, Coliform bacteria may be 
reduced from 100,000 to 50 per mil. 


Overloading may produce odors. Clean- 
ng may be necessary every 6 to 8 yr 
Banks should be kept free of weeds, 
thus preventing mosquito breedir 

effluents are 


ng. The 
permanently stable, 
B.O.D. values at least as good as those 
from trickling filters. 
unbelievably 


with 
They are almost 
effective in destroying 
sewage bacteria. They require much 
sunlight, light rainfall, and relatively 
high temperature. Their chief value is 
in oxidation, thus differing from lagoon- 
ing, which is chiefly used for sedimen- 
tation, storage or digestion of 
trial wastes or sludge. 

Report of Committee of A.P.H.A.; 
Sewage Works Journal, November. 


indus- 
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Rubbish Incinerator in Residential City 


Satisfies Rigid Reguirements. By Linne C. 
Larson, Consult. Engr. Dec. 9 p. 104-107 
Public Works 
Studies of Sewage Lagoons. By Jack 


Myers, Texas State Dept. of Health. De- 


cember, Pp. 25-27. 
Central Treatment vs. Several Sn 
Plants. December, P 38, 51 


rall 


p 
Sewerage Plans for the Nashville Urban 


Area. December, Pp. 39-41 


Fly Control at Newark’'s Refuse Disposal 
Areas. By John H. Austin, Engr 
Parks 
44-45 


Dept 


& Pub. Property. December 


BADGER 
TRENCH EXCAVATOR 


FAST, CLEAN, ECONOMICAL 


7 to 24 inch width 
up to 11 foot depth 


Pennies saved per foot ot trenching ase 
sure more profit dollars per job! 

Over fifty advancing speeds equip the 
one-man economical Badger Trench Ex- 
cavator to operate in and on any kind of 
soil. Patented high speed shovels dig 
fast and uniformly ° do not require an 
inwieldly, bulky machine to assure ‘bite’ 
or purchase. Reversible cross conveyor 
and trench shields keep waste away from 
trench. Overload safety clutch protects 
machine and prevents damage as the 
Badger digs forward or backward, over, 
under and around Ball 


bearings on all high speed shafts and 


obstructions 


bronze or babbitt bearings on low spec 
high torque shafts assure long lite de- 
pendability 


25 MPH ROAD SPEED 


Model 202 with rear dual wheels offer 

ting mobility of twenty-f MPH pad 
Fight MPH is recommended speed noun 
quit 1 with tracks or half track All Badg 


tr ansported 4n 1! 


Dept.P WINONA, MINNESOTA 
* a 


Se Tat BE CNG LOE , 


When writing, we will appreciate your mentioning PUBLIC WORKS 


of 
Pp. 





ates 





46 


Modernized Sewer Maintenance. By D. 
Bl City Engr., Tifton, Ga. December, 


Sewage Works Engineering 


Lime ee of, Cranberry Packin 
Wastes. By Robert P. Logan and 
LeVine, J. Fy 23 Experiment Sta. "De- 
cember, Pp. 

Sewa age or Wastes Treatment in Great 
Lakes Area. December, Pp. -649. 


Sewage Works Journal 


Sludge Digestion Experiences With the 
External Heat Exchanger. By Walter M. 
Kunsch, a ore ic Champaign San. 
Dist. Novembe -1007. 

A Statistical A pproach to Sewage Chlo- 
rination. By Rol liassen, Austin N. Hel- 
ler and Herman L. Krieger, Prof. of San. 
Eng., Research Assoc. and "heseareh Asst., 
New York Univ. November, Pp. 1008-1024. 

Oxidation Ponds. Report of Committee 
of A.P.H.A., Langdon Pearse, Chairman, 
November, Pp. 1025-1031. 


Similarities and_ Differences Botusen wt 
Biofilter and a Standard Filter. , =. 
Heukelekian, Assoc. Dept. of Water & we 
age Research, Rutgers Univ. November, 
Pp. 1032-1040. 


The Polarographic Determination of Dis- 
solved Oxygen in Water and ory oe By 
Ed. Moore, J. Carrell Morris and 
A. pt Assoc. Prof., Asst. Prof. & ree 
low, Harvard School ‘of Eng. November, 
Pp. 1041-1053. 


The “Wide Band” Air Diffusion System. 
By Frank C. Roe, Mgr. Chicago Pump Co, 
November, Pp. 1054-1058. 


Laboratory Studies on Effect of Alkali- 


Chlorinated Cyanide, Case Hardening, 
Copper and Zinc Plating Wastes _on Aero- 
bic and Anaerobic ewage Treatment 


Processes. By G. M. Ridenour, Assoc. Prof. 
of Public Health, Univ. of Mich. Novem- 
ber, Pp. 1059-1073. 


The Toxicity to _Warm-Water Fishes of 
Certain Cyanide Plating and Carburizing 
Salts Before and After = by the 
Alkali-Chlorination Metho N. 
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**FLEXIBLE"’ experience again provides new | 
methods of simplifying tough jobs. These two 
new Lower Manhole Jacks brings sewer and | 
line cleaning operations another step further 


into the open. 


ing. Note how the coupled rod guide is quick- 
ly, firmly, simply anchored at the bottom of 
Also note that the face of the 
bell is held away from the lip of the sewer 


the manhole. 


line itself. This enables operators to see roots 
before they jam tight in the rod guide. 





guide. 
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141 W. Jackson Blvd 
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Chicago, III. 


New York 13 


801 E. Excelsoir Blvd. 29 Cerdan Ave. 


Hopkins, Minn. 
3786 Durango Ave. 


Los Angeles 34, Calif. 
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They also speed tool chang- ~~ \ 


Adjustable Back Jack (Op- 
tional use). Perfect for getting 
additional anchorage of rod 
Sold separately. 


Foot Jack. 
use with proven ‘'Flexible’’ Steel 
Rod system of cleaning sewer | 
lines. Sold separately. 


ASK YOUR NBAREST ‘‘FLEXIBLE'’ OFFICE TOD 


FLEXIBLE SEWER-ROD EQUIPMENT CO. 

9059 Venice Blvd., Los Angeles 34, California 
Irvington, N. J. 
Roslindale 31, Mass. 


909 N. Homewood Ave. 
Pittsburgh 8, Pa. 
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Lancaster, Texas Hamden, Conn. 
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Washburn, Mich. Dept. of Conservation. 
November, Pp. 1074-1083. 

Compressed Yeast Waste Treatment. By 
Willem Rudolfs and Eugene + wi 
Rutgers Univ. November, Pp. 1084-1090. 

Central States Sewage abe 9g rators 
Breakfast Forum. November, Pp. 1092-1106. 

Disposal of Cheese yhey yy a. 
By David a Su ater & Se 
im Marion, Ind. November, Pp. i115: 

Cleaning a Sewer Clogged by Industrial 
wens. By Geo. W. Olson, City En Mss Wo- 

burn, Mass. November, Pp. 1419-1122. 

Gas Line Clogged by Corrosion Deposit. 
By Wm. L. Edwards, sewer oy operator, 
Helmuth, N. Y. November, tfa2-1 22-1123. 


The Surveyor (England) 


Periodicity of Destag Percolating Filters. 
Discussion of paper Bi C. Lumb and J. P. 
e igest for October.) 

Oct. 29, Pp. 


Water and Sewage Works 


Air Diffusion Problems at Activated 
Sludge Plants. By Lloyd R. Setter, San. 
Poe a Valley Authority. December, 

Digestion of Seyage Seige: Lagoons and 
Lagooning. , mM oF om Van Kleeck, 
Bonn. ie pt. of Health. December, 


Septic Tank Performance as Related to 
Tank Length, Width and Depth. By M. C. 
Nottingham, ‘Pres. M. C. Nottin ham Co., 


and Harvey F. Ludwig, - 
comber, vey F Lud g, Cons. Engr. De 





Sewage and Industrial 
Waste Treatment in 
New Jersey 


According to the estimate of the 
State Department of Health as of 
June 30, 1947, 86.8% of the popula- 
tion of New Jersey were served by 
sewer systems; and 75.5% of these 
were provided with sewage treatment 
plants. The sewered population was 
included in 265 municipalities, of 
which 203 were under jurisdiction of 
the State Department of Health, 29 
were in the Passaic Valley Sewerage 
District, and 33 were in the Inter- 
state Sanitation District. All of the 
sewered population in the Passaic 
Valley were served by treatment 
plants; 87.8% of the sewered popu- 
lation under the State Department of 
Health was also so served, and 75.1% 
of the remainder were under orders 
to install sewage treatment. In the 
Interstate Sanitation District, 32.8% 
of the sewered population were pro- 
vided with treatment plants and 
41.0% of the remainder were under 
orders to install plants. 

It was estimated that the total 
volume of industrial wastes dis- 
charged into the waters of the state 
amounted to 283 million gallons per 
day. Of this amount, 138 mgd were 
treated partly or completely. Orders 
had been issued, or hearings were 
being held, for treating the remain- 
ing 145 mgd of industrial waste. 

Since the population of the state 
amounts to about 4,160,000, indus- 
trial waste averages nearly 70 gal- 
lons per person per day. This is prob- 
ably approximately equal to the 
sewage discharge. 
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The Highway and Airport Digest 


Winter Maintenance 
Of Tractors 


Suggestions made by Allis-Chalmers 
for winterization of tractors, consider- 
ably condensed, are as follows: Use a 
permanent, ethylene glycol anti-freeze 
solution, 3 parts to 2 parts water, in the 
cooling system; then the engine can 
be kept at normal 160° to 185° with- 
out loss of solution. Test it periodically 
*o make sure it is strong enough. Be 
ure the thermostat is in good order and 
aeeps the engine operating temperature 
at 160° to 185°. Have either a shutter 
3 curtain for the radiator. 

When changing oil at 32° or below, 
use the S.A.E. number recommended 
in the manufacturer’s service manual. 
For fuel, be sure the pour point is low 
enough to permit it to flow freely un- 
der prevailing operating temperature. 
For cold weather, lighter fuels such 
as No. 1 Diesel have a lower pour point 
and the cetane number is higher along 
with a low distillation end point, which 
determine easy starting and clean burn- 
ing. Keep the fuel clean and drain the 
sediment sumps under the fuel tank 
every night. 

Batteries must be kept in good con- 
dition to prevent freezing. Keep the 
top clean; electrolyte should cover the 
cell plates. Check battery reading at 
frequent intervals; at 32° or below, the 
specific gravity should not go below 
L.2o. : 

Prolonged idling of the engine dur- 
ing cold weather causes dilution of 
lubricating oil, and lacquer or tar-like 
deposits on valves, pistons and cylinder 
liners, which cause abnormal engine 
wear and poor performance. 

Clean the mud and snow out of the 
tracks and truck wheels and from the 
support rollers before leaving the trac- 
tor at night. Then park it on solid 
ground to prevent it from freezing 
down. A lot of dirt and snow will fall 
off if it is run back and forth a few 
times in a cleared solid place. 

“Tips on Tractor Winterization” ; 
The Constructor, November. 


Snow Fences 
In Pennsylvania 


Pennsylvania state laws permit the 
Dept. of Highways to erect and main- 
tain snow fence on private property be- 
tween Nov. 1 and March 31, and it 
erects and removes 26,000,000 ft. an- 
nually, at locations where drifting is 
liable to occur on the 40,893 miles of 
the state system. Trucks and tractors 
are overhauled as soon as they can be 
released from construction work, and 
about Dec. 1, snow plow attachments 
are installed. The department uses 1,362 





Courtesy Allis-Chalmer 
Taking care of tractors. 


department-owned trucks and 500 rent- 
ed ones, all equipped with plows, and 
161 power graders and 70 tractors 
equipped with V-plows or bulldozers 
In case of an ice storm, 500 trucks and 
1200 wagonettes are used to spread 
cinders; for which, mechanical spread- 
ers gave excellent results where screened 
cinders were used. In the Pittsburgh 
and Philadelphia area, sodium chloride 
was used on bituminous pavements, and 
on concrete ones more than 5 yr. old, 
at the rate of 400 lb. per mile of 2- 
lane pavement. This was applied afte: 
the snow had been removed, to remove 
any ice film and give a bare pavement 
Some 20,398 miles of state roads are 
scheduled for complete snow removal; 
after these have been plowed, attention 
is paid to improved secondary roads. 

Warren K. Myers—$7,000,000 Snow 
Fleet Keeps Pennsylvania’s State Roads 
Open’; Roads & Streets, Novembe 


Salting Streets 
In New York City 


There are 2400 miles of streets in 
New York City to be salted in case of 
snow. When the weather bureau notifies 
the department that a snow storm is 
coming, the 60 garage foremen are no- 
tified to make sure that the several thou- 
sand pieces of equipment are ready for 
action and the 10,000 men available 
When the rall reaches 1” depth the 
rock salt spreaders go out, covering bus 
routes and main thoroughfares first. For 
anything up to a 4” fall and for freez- 
ing rains, rock salt is relied on and 
ordinarily no plowing is done. If the 
depth increases, plows can clean right 
down to the pavement. An enormous 
amount of salt is used, and deliveries 
in boxcars are begun in October, and 
stored at 54 indoor storage points—43 
garages, 7 incinerators and other build- 
ings. When the salt is to be used it is 


loaded into spreaders with old snow 
loading machines. 

Wm. J. Powell—‘Rock Salt Stor- 
age in New York’; PuBLic WorKS, 
December. 


Effect of 
Frost on Roads 

For many years Minnesota has re- 
quired axle loads to be reduced to as 
low as 3 tons during the spring when 
the subgrades may be softened by thaw- 
ing. There has been considerable criti- 
‘ism of this practice by the 5% of the 
road users whom it affects, and the high- 
way department has been seeking scien- 
tific data to support the restrictions. A 
truck and trailer are so arranged that 
loads up to 30,000 lbs. can be applied 
to a 12” diam. bearing plate by means 
of a hydraulic jack. Tests are made 
at intervals throughout the year at se- 
lected points with a variety of soils 
and bases. Loads are applied on top of 
the pavement, on the granular base, 
or on the subgrade soil. Deflections un- 
der the applied loads are measured by 
a deflection beam. On practically all 
soils tested to date the safe load-bearing 
capacity is reached at a deflection of 
0.3” in the black-top pavement. Results 
indicate that when frost is coming out 
of the ground, most types of soil lose 
more than 50% of their load-carrying 
apacity. 

“Effect of Frost on Roads Studied 
in Minnesota” ; 
Record, Dec. 9. 


Engineering News- 


Iimmersion-Compression 
Test of Adhesion of Bitumens 

Loss of adhesion of bituminous film 
to the surface of mineral aggregate 
through the action of moisture, and the 
resultant stripping, is often a major 
cause of failure in bituminous pave- 
ments. The immersion-compression test 
was developed to provide a means of 
determining the resistance of bituminous 
mixtures to the detrimental action of 
moisture. This méthod has definite ad- 
vantages over the various stripping 
tests now in use. It provides a quantita- 
tive index of the damage caused by 
moisture, and the test is made on the 
entire mixture as it might be prepared 
for use in the road rather than on the 
single-size fractions of aggregate that 
are used in stripping tests. 

The immersion-compression test in- 
volves a comparison of the compressive 
strengths of molded cylindrical speci- 
mens of bituminous mixtures with the 
strengths of duplicate specimens that 
have undergone immersion in water for 
a definite period of time. The test gages 
the tendency of a mixture to strip by 
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measuring the reduction in strength of 
the specimens caused by the loss in ad- 
hesion of the bituminous film to the 
aggregate particles. 

Changes have been made in the pro- 
cedure of this test, and this article 
describes in detail one which is now 
believed to be satisfactory. 

The article also describes results of 
studies on combinations of various as- 
phalts, aggregates and additives, using 
this test. These showed that there is a 
wide range in the film-retention proper- 
ties of aggregates, Limestone, in gen- 
eral, has high resistance to the strip- 
ping action of water, but this varies 
considerably with limestone from differ- 
ent sources. Trap rock has high film- 
retention properties; granites range 
from good to bad, and quartzite was the 
least satisfactory aggregate studied. In 
some cases the quality of the sand and 
filler used was found to be more impor- 
tant than that of the coarse aggregate; 
silica dust was much less satisfactory 
than limestone dust. 

Tests were made using three differ- 
ent additives. All were very effective 
with a granite aggregate, and two of 
them with gravel. The beneficial effects, 
when used with medium-curing cut-back 
asphalt, appeared to be fairly perma- 
nent. Many stripping failures are due 
to the inferior adhesive qualities of 
the asphalt itself. Asphalts of the same 
grade from different sources may vary 
widely in their resistance to the action 
of moisture. 

J. T. Pauls and J. F. Goode—*Fur- 
ther Developments and Application of 
the Immersion- Compression Test’ 
Public Roads, December. 


Construction of 
Public Works by Contract 

The advantages to the public of the 
construction of public works by the 
contract method can be summarized as 
follows: 

1. Guaranteed cost of the project 
known before construction starts. 

2. Guaranteed quality in accordance 
with plans and specifications. 

3. Completion on schedule. 

4, Lowest possible cost secured 
through free and open competition. 

5. A project planned to fit the needs 
most effectively. 

¢@. Centralized responsibility for the 
construction. 

7. Construction through the normal 
channels of the construction industry. 

Since 1937, no construction for the 
U. S. Bureau of Reclamation has been 
done by force account or on a hired- 
labor basis except for management and 
operation, maintenance and repairs, en- 
gineering and supervision, routine mi- 
nor construction work, or in case of 
emergencies, local in character, so de- 
clared by the Commissioner of the Bu- 
reau of Reclamation and the Interior 
Dept. appropriation act for the year 
1947-1948 includes the statement: ‘‘Evi- 
dence before the committee indicates 
that the new policy has worked out well 

. the committee sees no reason to make 
a change of any consequence so has 








substituted the same language as last 
year except for two minor changes.” 

‘The Contract Method of Construc- 
tion Safeguards Public Funds’; The 
Constructor, November. 


Contracting 
Road Maintenance 


PRA has reported that 30 states did 
part of their 1947 road maintenance by 
contract; over 1/3 or them did more 
than 15% in this way. South Caro- 
lina did 34%, North Dakota 30%, 
New Hampshire 26%. North Carolina 
contracted both low-type and high-type 
bituminous resurfacing, crushing and 
stockpiling aggregate, placing it on the 
road surface, and hauling it from R. R. 
sidings to the jobs; the entire contract 
cost totaling $8,000,000. Ohio contract- 
ed bituminous surface treatment, bridge 


painting, guard rail painting, con- 
struction and_ reconstruction. Bridge 
painting, which includes sand _blast- 


ing, spot painting, prime coating and 
full coat, was awarded in Ohio for 266 
bridges in 1948. At least 12 other 
states contract the painting of their 
major bridges. South Carolina let over 
70% of its 1947 bituminous retread 
program, and this year awarded the 
major portion of its resurfacing work 
on both low-type and high-type bitumi- 
nous pavements. Many cities are con- 
tracting increasing proportions of their 
maintenance work. 

Numerous advantages other than a 
major cost saving are listed by those 
states and local organizations awarding 
maintenance operations. These include: 

(1) During a period when some 
types of equipment are difficult to se- 
cure, work can be carried out without 
delay and without making large in- 
vestments in machinery for which there 
may be only part time use. 

(2) Regular maintenance forces are 
released for other work and the neces- 
sity of hiring additional men on a tem- 
porary basis during the summer months 
when labor is hard to secure is avoided. 

(3) Engineers and technical help 
are freed for new construction opera- 
tions, which is extremely important 
during this period when state highway 
departments are short-handed. 

(4) The regular maintenance forces 
are freed for work that does not lend 
itself to contract performance. 

A. N. Carter—‘Contracting Cuts 
Road Maintenance Costs’; Eng. News- 
Record, Nov. 25. 


Today’s Largest 
Airfield Construction 

The largest job of airfield construc- 
tion now going on is that of the Lime- 
stone Air Force Base in Maine. The 
principal features include a 2-mile run- 
way, a 2,000-ft. by 400-ft. parking 
apron, an operations building, hangar, 
barracks, water system and railroad 
spur; 960 acres of clearing, 390 acres 
of grubbing, over 2,000,000 cu. yd. of 
excavation and 1,250,000 cu. yd. of fill 
compaction. Last winter temperatures 
fell to 45° below zero and remained 
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below zero continuously for a whole 
month. Tractor motors had to be started 
up for warming every two hours all 
night. The many swampy spots were 
drained last fall so as not to delay start- 
ing excavation in early spring. Pave- 
ment areas were stripped of unsatis- 
factory soil and the top 6” compacted 
to 100% modified ASSHO density with 
sheepsfoot rollers, 42” to 60” diameter. 
Layers of fill were similarly compacted. 
Euclid bottom-dump wagons loaded by 
two Euclid loaders averaged 16,000 cu. 
yd. a day. Tractor-drawn and self-pow- 
ered scrapers brought the total to 22,000 
cu. yd. with a peak of 35,000. ‘bruck 
shovels were used in pockets and around 
outcroppings. The base was of gravel 
compacted to 95% and two top stone 
layers to 100% as determined by the 
Providence method. Gravel was com- 
pacted by Porter 200-ton rollers with 
4 pneumatic tires followed by a 123- 
ton 6-tired roller. In spreading the 
gravel, 5-ton and 8-ton trucks came in 
a continuous procession so that at any 
given moment two to five were dumping. 
Hot-mix surface is to be prepared with 
a Hetherington & Berner and an as- 
sembled plant to turn out 70 tons per 
hr., and spread with 2 Barber-Greene 
pavers. The force employed consists of 
about 1500 men, 9 superintendents, 11 
assistants and nearly 100 foremen. 

Harold J. McKeever—‘‘New Cri- 
teria Bomber Base for the B-36’s’’; 
Roads and Streets, November. 


Placing Sod 
By Conveyor 


In sodding large cut and fill slopes, 
a Michigan road contractor in 1948 
used a 40 ft. belt conveyor for placing 
the sod. The conveyor can be placed in 
any position at any angle up or down 
a slope. It was driven by a small gaso- 
line motor. Sod was placed at the rate 
of 2,000 sq. yd. a day with a 5-man 
crew including the truck driver. 

“Placing Sod by Conveyor’; Roads 
& Streets, November. 
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Strength and Durability of Concrete. B 
Chas. W. Allen, Eng’r. Ohio H’way Dept. 
Pp. 152-159. 

Mineral Ageregates for Bituminous Con- 
struction. ay T. Pauls and C. A. Car- 
penter, En “PRA. Pp. 173- S62. 

Mineral qubensaes for Low-Cost Roads 
and Waterbound Macadams. By E. A. Wil- 
lis and J. A. Kelley, Jr., Eng’rs., P.R.A. 
Pp. 183-195. 


Better Roads 


Flood Control Cuts Road Upkeep. By 
H. N. Smith, U. S. Soil Conservation Ser- 
vice. November, Pp. 27- 

Airphotos— Tool of Multiple Uses. B 
Phillip L. . Virginia H’'way Dept. 


November, Pp 
Organization for State Calit. -of-Way 
Work. By Frank C. Bal oo, a4 if. Div. of 


Highways. November, Pp. 


Civil Engineering 


Comprehensive Traffic Studies Determine 
Choice of Parkway Route. By L. 
Schmidt, Chf. Engr. ex Dept. Of High- 
ways. December, ) 

wntown Interc ange evil Carry Traf- 
fe my Congested Pittsburgh Triangle. 
Richardson, consult. engr. De- 

Mo, 38- 

Twin’ Two-Lane Tubes Carry 4,225 Ft. 
Length of Parkway Under Squirrel Hill. 
24 le Singstad, consult. engr. December, 


‘Geretul, Scheduling of Operations Ex- 
pedites Conpieueren of Railroad Under- 
pass, By S. Fuller, uzes. John F. Casey 
0. bisteiber, Pp. 43-46. 


Engineering News-Record 


ae Sut Road _ . Maintenance 
Costs Carter, Manager H’way 
Contractors Div., A.G.C.A. Nov. 25. Pp. 


eau of Frost on Roads Studied in Min- 
sota. Dec. 9, Pp. 88. 
ne ittle Road Maintenance in By Win 
Done by Contract Methods. 





Sutton, Maint. & Equip. Engr. 
H’way Dept. Dec. 9, Pp. 102-103. 


The Constructor 


The Contract Method of Construction 
Sotes uards Public Funds. November, Pp. 

Tips on Tractor Winterization. Novem- 
ber, P. 68. 


Wyoming 


Contractors Record (England) 
The Mechanization of Municipal and 


a gy | Enginest ing Works and Its Econ- 
cantse- y E. B. Dykes. Nov. 24, Pp. 


Public Roads 


Further Developments and Sages 
of the Immersion-Compression Test sd 
H’way_Engr., and J. 


J, T. Pauls, Prin. 
Goode, H'way Research Engr., P.R.A. De- 
cember, Pp. 109-117. 

Rapid Method of Testin Materials for 


Aikali-Aggregate er Rs oats. 
Sr. Materials =e. ® Senith: Sr. 
_— Aid, P.R.A. , eee ee, Pp. 118- 


Conducting Long-Range Highway Needs 
Studies. By Fred B. Farrell, pat. Ra 
Cost Sect. P.R.A. December, ; 


Public Works 


Problems in Bridge. Building. By C. Ar- 
thur Elliott, eae ke Ah Engr., Greene Co., Ia. 


December, 
Count Engineers Tell What Is Their 
Mos seful Equipment. December, Pp. 
Rock Salt Storage in New York. By Wm. 
J. Powell, Com’r., Dept. of Sanitation. 
December, P. 48 


Roads and Bridges 


Quebec’s $20,000,000 Talbot Highway. Oc- 
tober, Pp. 49-54, 89. 

Elimiriation or Protection of Raliwar- 
Highway Level Crossings. By D. G. 
burn, Dir. of Eng, TP ss. Com’rs = 
Canada. October, rhe 

Highway Mobile ‘elephone Service. By 
S. Bonneville and McDonald, En 
Bell Telephone Co. October, Pp. 59-60, 09. 
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Vermont’s Experience With Snow Re- 
moval and Ice ntrol. By Long 2 ~ jo 
gent, Com’r of H’ ways. October 

Survey of Practice in Contreiling ‘Fuinp- 
somezete Pavement Slabs "iE ctober 


ere ‘Work Hampered by Low Sal- 
aries of Engineers. BY. ‘ames L. Wickwire, 
Eng’r Nova Scotia pt. of H’ways. No- 
vember, Pp. 57-59, 100. 

Design of Access Connections A Main 
Highways. November, Pp. 71-72, 


Roads and Streets 


ye Rollers: ig, of B.C Contro- 
versy K. Heip' LeTour- 
neau. November, ~~ 5 

“New Criteria” omber Base for the 
B-36's. November, . 54-61. 

7,000,000 Snow eet Keeps Pennsyl- 
vania’s State Roads Open. By Warren K. 
Myers, Maint. Engr., Penn. Dept. of High- 
ways. November, Pp. 83-85. 


The Surveyor (England) 


Efficiency of Highway Plant and Haul- 
age Measured in Relation - Servi se. By 

omas Vickers. Oct. Pe 569-570 

Road Maintenance in Scottish Highland 
Counties. By James Irvine, District Sur- 
veyor. Nov. 5, P. 591. 

ising of Concrete Reed Slabs b 

sure Grouting. By C. K. Tallack, 
Co. Surveyor. Nov. 595. 

Concrete Road Construction b 
ical eapment. By E. J. Powe 
Pp. 611-613 


Pres- 
indsey 


Mechan- 
» Nov. 19, 


Developments and Trends in Bituminous 
Road Surfaces. By . Slater, Fed. of 
wy Macadam Industries. Nov. 26, Pp. 





Chesapeake Bay Bridge 

J. E. Greiner Co., Baltimore, Md., 
are consultants on the proposed 
Chesapeake Bay bridge near Sandy 
Point and Annapolis, Md. This 
bridge will be 22,000 feet long and 
the estimated cost is $34,000,000. 
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your area.. 


FRINK popularity is continuing to soar and because each 
FRINK must pass rigid inspection before it's shipped to you, 
there may be a slight delay in your order. We ask you to be 
patient with your present and future orders. 


FRINK SNO-PLOWS, 


For latest developments of snow removal and for data in 
selecting the proper size plows: 


Write Box PW, Clayton, New York 


FRINK IS BEST BY TEST \ 


Regardless of your plowing problem, the nationally ac- 
claimed FRINK SNO-PLOW is tailor-made to snow conditions in 
. that's why when you purchase a FRINK you are 
assured of getting the very best in design and workmanship. 





SICH DACL CD 


INC., CLAYTON, NEW YORK 
DAVENPORT-BESLER CORP., DAVENPORT, 


IOWA 


FRINK SNO-PLOWS of CANADA, LTD., TORONTO, ONT. 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 
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Russian Highway 
Signs 


The illustration herewith shows the 
road signs that have been adopted by 
the Russian government to replace the 
old 1937 standards. The warning 
signs are placed 120 to 180 meters 
ahead of the danger spot on ordinary 
roads, and 250 meters on a motor 
traffic highway. A driver disregard- 
ing these is held responsible “in ad- 





ministrative or legal form, depend- Pnoninnno 
ing on the consequences that such ' 
infringement caused or might have 

caused.”” However, if it is shown that 

the sign was placed too near to, or ‘ 

distant from, the danger spot, the re- WORSE TRAPPIC 
sponsibility is placed on those respon- PROHIBITED 


sible for such misplacement. 

The signs have a bright yellow 
background with black lettering, and 

red border on the warning signs, 
a black border on the others. The 
sides of triangles and of squares and 
diameters of circles are each 700 mm. 
On roads of Classes I, II and III, 





> Bs 
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CROSSROADS. 
(Road Inter-section ) BLIND BENDS 
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AAA 


OTHER 
CROSSING DANGERS 


ch wat SIGNS 
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NO ENTRY 
TRAFFIC PRE PRONIBITED TRAFFIC CP ROMIBITED 
e* . 
BICYCLES SPEED NO 
PROHIBITED LIMIT PARKING STOPPING 





€0 
“i> 
NO OVE SOUN 


MIXED VEHICLE iG OF 
TARING. HORN PROMIBITED 


WeicnT TRAFFIC PROHIBITED 


INFORMATIVE SIGNS 





warning signs are always equipped f 
with light reflectors, 3 in each angle 
of the triangle. 


Illustration from 


Highways, Bridges and Aerodromes antataes 


Patch pavements in winter 


Heated plate impacts, finishes and cures 
hot or cold materials — ready for traffic. 









No roller, no water, no waiting: 


Completes 60 to 80 sq. ft. per minute. 
Works flush to curbs, rails, manholes. 


NSITY 

GREATER DE 

THAN WITH A 10-TON ~— 
YET WEIGHS ONLY 230 . 





Because it works by impaction — 
hitting 1700 to 2000 blows per 
minute of more than 700 foot 
pounds impact with its heated 
plate — the Wayer Impactor puts 
down pavement patches winter or 
summer, smoothly finished, thoroly 
cured, sealed tight and ready for 
immediate use. 


Any bituminous material or dry 
concrete base for patching roads, 
streets, parking lots, etc., paving 
walks and floors. Also tamps 
earth. Easily portable. Big cost 
saving. Send for Bulletin 25-8. 


WAYER IMPACTOR 


12 N. Third Street, Columbus 15, Ohio 





Works where o roller. can't 


Wayer Impactor, Inc., 





WARNING! 
PEDESTRIANS 




















TURNING PLACE FOR TURN RIGHT 


STRAIGHT 
RETURNING TRAFFIC ONLY ON ONLY STRAIGHT ON © 


as 
TURN RIGHT OR 





JAEGER 


pumps make 
wet jobs dry 


Extra powered, conservatively rated 
and sure-primed by two simultaneous 
priming actions, Jaeger Pumps have 
the capacity to dewater faster and the 
stamina to pump until the job is done. 
Overall enclosures protect 

weather. See your Jaeger dealer. 
THE JAEGER MACHINE COMPANY 


Columbus 16, Ohio 


from 


2” to 10” sizes 





regional 1504 Widener Bidg. 226. La Salle St. 235 Americen Life Bidg. 
offices: Philadelphia 7, Pa. Chicage 1, til. Birminghem 1, Ale. 
COMPRESSORS MIXERS HOISTS PAVING EQUIPMENT 
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The Water Works Digest 


Artificial Recharge 
Of Ground Water 


In many areas faced with actual or 
potential shortage of water, waste by 
continuously flowing wells or defective 
casings can be reduced; heavy concen- 
trations of wells in restricted areas can 
be eliminated, even if necessary by 
transferring industries and populations 
elsewhere. Where the cost is warranted, 
salvaging of flood water and storing it 
in ground water reservoirs by means of 
artificial recharge should be _ investi- 
gated. This is the most widely used 
method of recharge. In some cases the 
water is stored in small lakes, from 
which it seeps into the ground; if it is 
silt-laden, the silt must be removed 
occasionally or the basin allowed to dry 
out periodically and scarified deeply. 
Or it may be led through ditches, from 
which it seeps into the aquifier. Another 
method is by leading the water into 
gravel pits. 

A. Nelson Sayre and V. T. String- 
field—‘‘Artificial Recharge of Ground 
Water Reservoirs’; /our. Am. Water 
Works Ass'n, November. 

Returning used water to the ground, 
especially that used for air condition- 
ing, by means of wells is now com- 
pulsory for large industrial users on 
Long Island by a New York State law. 
On Jan. 1, 1947, 197 air conditioning 
and 25 industrial plants were returning 
water through diffusion wells, as much 
as 49.4 mgd during the cooling season. 
These wells have been constructed to 
diffuse above or below the water table, 
or both. Apparently best results are 
obtained when the screens are partly 
above and partly below, but this is not 
definitely determined. Usually the well 
screen is a slotted casing of Everdur 
or other approved material. This dif- 
fusion of used water causes a rise of 
temperature of the ground water, and 
as this rise increases continuously, some 
change in method may be necessary. 

Arthur H. Johnson—‘Ground Water 
Recharge on Long Island"; Jour. Am. 
Water Works Ass'n, November 


Metering 
Fire Lines 

After many years there has been de- 
veloped a new fire service type of meter 
covered by the 1947 A.W.W.A. specifi- 
cations (A.W.W.A. Jour., Feb. 1947) 
which measures accurately the gamut of 
flows to which they are subjected, and 
sets up no significant obstructions to 
full fire flows, the National Fire Pro- 
tection Ass’n having approved two 
meters of this type as satisfying all 
requirements of the fire underwriters. 
There is therefore no reason why water 
utilities should not use this revenue 
producer. But in 1947, of 29 cities 
questioned only 14 approved fire line 
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Typical diffusion installation 


meters and only one used them on all 
connections and 7 on some connections. 
At present price levels, these meters 
cost between $240 for 3” to $1,600 
for 10”. This cost should be paid by 
the customer rather than by the utility, 
since those that install private fire pro- 
tection systems benefit financially by a 
75 to 90% reduction in insurance rates 

“Actually if you grant the necessity 
of accounting for the water you put 
into your distribution system, if you 
grant the desirability of allocating your 
costs of operation equitably among your 
customers and if you grant the impor- 
tance of maximum efficiency in your fire 
protection system, public or private, 
you are in effect favoring fire line 
metering. And if you do favor it, now 
—with a satisfactory meter available— 
would appear the proper time to do 
something about it.” 

Eric F. Johnson—‘‘The Case for the 
Fire Line Meter’; Jour. Am. Water 
Works Ass’n, November. 


Chemical and 
Biological Warfare 

The potentialities of chemical and 
biological warfare agents for the de- 
struction and devastation of life and 
property must not be ignored. Water 
resources are vulnerable to most serious 
damage if deliberately attacked with the 
new chemical and biological weapons. 
Because there are possibilities that these 
agents can be used for an attack, with- 
out warning, it is believed that the 
National Security Council should con- 


Courtesy Journal AWWA 


for ground water recharge. 


sider making available to those respon- 
sible for the operation of water works, 
or to key men in the water works pro- 
fession, information regarding efficient 
defense measures for structural protec- 
tion and purification treatment of water 
supplies. In that way effective planning 
and preparations can be instituted prior 
to the occurrence of a national emer- 
gency. 

H. H. Gerstein and Ralph E. Noble 

‘Possible Effects of Chemical and 
Biological Warfare’; Jour. Am. Water 


Vorks Ass'n, November. 


Cadmium-Coated 
Pipe and Fittings 

The electrodeposition of cadmium 
has developed rapidly in the last 30 
years. It better protection to 
malleable fittings than zinc. Its toxicity 
raises question as to its acceptability 
for coating water pipe and fittings. 
There is little evidence of actual hazard 
in such use, but definite findings on the 
subjeet are desirable, and a research 
program is proposed in the state of 
Michigan under university auspices. 

Leo V. Garrity—*‘‘Possible Hazards 
Due to Cadmium-Coated Pipe and Fit- 
tings’; Jour. Am. Water Works 
November. 


gives 


Ass'n, 


Chemical Properties 
Of Chlorine Dioxide 

Studies have indicated some of the 
results of using chlorine dioxide in 
water treatment, but not much is known 
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Vaanca TURBINE 
PUMPS, designed and 
built by Layne are avail- 
able in sizes from 40 to 
16,000 gallons per min- 
ute. Write for pump 


catalog. 
more toughness. 








AFFILIATED COMPANIES—Layne-Arkansas Co.. Stuttgart. Ark. 
*® Layne-Atlantic Co., Norfolk, Va. * Layne-Central Co., Memphis. 
Tenn. % Layne-Northern Co., Mishawaka. Ind * Layne-Louisiana 
Co., Lake Charles, La. % Louisiana Wel] Co.. Monroe. La. % Layne- 
New York Co., New York City * Layne-Northwest Co., Milwaukee. 





Every part of a Layne Well Water System is 
severely tested for accuracy, strength and 
quality. Where strain is heaviest, extra strength 


has been added. To excessive points there is 


WELL WATER SYSTEMS 





‘ ; 
lo ~  4e4e-MORE RUGGEDLY BUILT! 
There are some mighty good reasons why so many cities and industries use 


Layne Well Water Systems exclusively. Two of these reasons are:—finer design for 


higher efficiency and extra rugged construction to assure longer life. 


All in all your Layne Well Water Systems are 
as fine as modern skill and advanced engineer- 
ing can create. Their reputation for extraordi- 
narily satisfactory service under any and all 


conditions is world known.. 


If you are in need of more 





water, a Layne engineer may 
y be called in without cost or ob- 
ligation. For literature address 








LAYNE & BOWLER, INC. 
General Offices 
MEMPHIS 8, TENN. 


Wis. Rsgue-Gte Co., Columbus, Ohio * Layne-Pacific, Inc., Se- 
attle, Wash. bs Layne-Texas Co., Houston, Texas * Layne-Western 
Co., Kansas City * Layne Minnesota Co., Minneapolis, Minn. * In- 
ternational Water Corporation, Pittsburgh, Pa. % International 
Water Supply, Ltd., London, Ontario, Canada * Layne-Hispano 
Americana, S. A., Mexico, D. F. 
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about the chemical reaction character- 
istics of the gas. The authors have in- 
vestigated some of these, and report 
the results at length in this paper. 
Briefly summarized, these are as fol- 
ows, 

1. Chlorine dioxide can be obtained 

pure solution for laboratory use by 
adding a weak solution of sulfuric acid 
to a sodium chlorite solution and then 
sweeping the gas into distilled water 
by a stream of air. 

2. The gaseous solution keeps readily 
at refrigerator temperatures. At room 
temperatures it decomposes gradually 
to a colorless solution. 

3. In pure solutions, such as in stock 


solutions made up in distilled water, 
chlorine dioxide may be measured by 
the same techniques used for chlorine 
residuals but with some modifications, 
which are described. 

4. Chlorine dioxide demands may be 
evaluated by either the acid iodide or 
ortho-tolidine tests but the results must 
be properly interpreted. 

5. In general, the reactivity of chlor- 
ine dioxide with such materials as am- 
monia, urea, peptone and glucose is 
not greater and is usually less than the 
reactivity of chlorine with the same 
substances. 

6. There is very little variation in 
‘hlorine dioxide demand of waters of 


Give Gowe METER READER 








Bak! 


Save hours of meter reading time and get more de- 
pendable readings by bringing your meters UP with 


Ford Resetters. 


These handy, easy to install, settings are made to 
raise meters from 6” to 30” or more above the old 
position. Meters are then cleaner and far more 
accessible. 
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THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES ‘al 


Wabash, Indiana 
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FORD RESETTERS 





Send now for details and 
complete new Ford cata- 
log No. 5S0—FREE 





When you need special information—consult the READERS’ SERVICE DEPT. on poges 65-68 
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various degrees of organic pollution, 
while the chlorine demands vary wide- 
ly, and are generally greater than the 
chlorine dioxide demand. 

7. Toward either iodide or ortho- 
tolidine, chlorine dioxide shows two dis- 
tinct oxidizing capacities, representing 
a two-stage breakdown to, first, the 
chlorite ion and, second, the reduction 
of the chlorite. The second step takes 
place only at very low pH values. 

8. Free (uncombined ) chlorine diox- 
ide, like chlorine itself, may be meas- 
ured by the ortho-tolidine-arsenite test, 
with certain provisions. 

9. The chlorine dioxide demand of 
organic materials such as peptone fol- 
lows the laws of adsorption rather than 
those of chemical reaction, indicating 
that the amount of chlorine dioxide 
reacting with such substances at least 
passes through the adsorption phase. 

10. It is indicated that, for materials 
with which chlorine dioxide reacts 
directly, prechlorination will reduce the 
chlorine dioxide demand. When chlor- 
ine dioxide cannot react with a sub- 
stance by itself, such as ammonia, 
chlorine may transform the material to 
a new form which will react with 
chlorine dioxide. If the substance is 
carried to complete reaction, as at the 
ammonia break-point, the chlorine di- 
oxide demand approaches zero. 

11. Evidence suggests that the bac- 
tericidal or sporecidal effectiveness of 
chlorine dioxide is due to its concentra- 
tion, by adsorption, on the cell wall. 

12. The removal of the chlorophenol 
taste by chlorine dioxide appears to be 
the result of oxidation. 

R. S. Ingols and G. M. Ridenour— 
“Chemical Properties of Chlorine Di- 
oxide in Water Treatment’; Jour. Am 
Water Works Ass'n, November. 


Relining Pipe 
By the Eric Process 

Cleaning and lining 17,000 ft. of! 
24” cast iron main by the Pittsburgh- 
Eric process was completed in March 
1948. Before cleaning, the main (which 
had been in use 35 yr.) had a Wil- 
liams & Hazen “C’”’ of 69, and con- 
tained tubercles up to 1%” high. After 
cleaning, the “C’’ was 133. Three 
weeks after lining, the “‘C’’ varied from’ 
124 at 8.75 mgd to 136 at 4.36 mgd. 
The contract called for ‘‘C”’ of 125, 
maintained for a period of 5 yr. The 
cost of cleaning and lining was about 
$2.34 a foot. 

The coating material, called lectumen, 
is a processed emulsified bituminous 
material, which is mixed with water 
and put in the section of the pipe line 
to be treated—1,000 ft. lengths in this 
case. Then a cylindrical electrode is 
pulled through the pipe, connected to 
the negative pole of a generator whose 
positive pole is connected to the pipe 
The flow of current causes bitumen to 
deposit on the pipe until of sufficient 
thickness to create a high enough re- 
sistance to stop the flow of current, 
thus automatically limiting the thick- 
ness of the deposit. 
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Leading a SOFT life! 


This city, nestled in soft water, enjoys a life of 
luxury. Soft water adds to people's comfort and 
lightens their daily chores. And it means impor- 
tant savings for every home: clothes (washed 
in soft water) last longer; savings on soap are 
large; fuel and repair bills are reduced. 

Every city likes to attract new industries. Fac- 
tories naturally choose towns where the water is 
good, for soft water speeds up production, low- 
ers operating costs, and raises product quality. 


FOR 35 YEARS WATER CONDITIONING 


HEADQUARTERS 





How about your water supply? Can you benefit 
by soft water? If so, why not let Permutit’s 
long experience and full line of modern Water 
Conditioning Equipment provide you with the 
chemically correct water which best meets your 
needs. Write for full information tothe Permutit 
Company, Dept. PW-1,330 West 42nd Street, New 
York 18, N. Y., or to the Permutit Company of 
Canada, Ltd., Montreal. 

* Trade-mark Reg. U. S. Pat. Off. 
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Geo. S. Rawlins—‘Reconditioning 
a 24” Cast Iron Raw Water Main’’ 
Water & Sewage Works, December. 


Overhauling 
A Sand Filter 


In rebuilding the sand filters at 
Wheeling, W. Va., the sand is removed 
with a sand ejector. It is found cheaper 
to use new sand or anthrafilt than to 
wash the old sand. Ejectors will not 
handle gravel, and this is shoveled into 


20-gal. garbage cans and raised through 
a manhole to the surface by an electric 
hoist. Two men on top and 2 men be- 
low removed 65 tons of gravel in 3% 
days. Then the filter walls are wire 
brushed and the filter troughs cleaned 


all this” 
and 
radio 
too, 


helps NATIONAL clean water mains\faster, better and more economically | 


The highly specialized equipment 
employed by the National Water 
Main Cleaning Co. today includes: 
walkie-talkie radio systems for 
maintaining constant communication 
between the point of operation and 
control valves or pumping stations, 
magnetic locators for tracing under- 
ground pipe, truck-mounted pumps for 
dewatering, trailer-mounted booster 
pumps for stepping-up pressure, pipe i: 
cutting machines and a tremendous 
variety of cleaning heads developed 
to meet the requirements of varying 
pipe sizes, conditions and layouts. 
Even more important than adequate 
equipment is the experience necessary 


to cope with all conditions and situations. 


The nature of the obstruction, varying 
pipe sizes, unusual pipe layouts, the 
character of the water — all make each 





and painted. The filter bottom was made 
with cast brass strainers having stamped 
brass umbrella tops, and the latter 
were found to have disintegrated. The 
old bottoms were replaced with Leopold 
glazed tile bottoms which have proved 
very satisfactory. In replacing the 
gravel, each layer should be carefully 
raked level, especial care being taken 
with top layer of 4%” to 4” material. 

A. R. Todd—‘Steps in Rebuilding 
a Water Filter’’; PusLic Works, Dec. 





BIBLIOGRAPHY 





Am. Water Works Ass’n Journal 


Service Extensions to Suburban Areas. 
Panel discussion by S . Anderson, Gen, 












trailer mounted booster pump 
e 





a* 





‘a ™ magnetic locators 












portable pump 








cleaning assignment an individual problem F 


calling for specialized experience, skill and 


equipment. 


We'll be glad to check the condition of 
your water mains, recommend the required 
treatment and estimate the cost of National 
Water Main Cleaning service. Write today. 


pipe cutting machine 





new 18” cleaning head 


NATIONAL WATER MAIN CLEANING COMPANY 
50 Church Street, New York 7, N.Y. 28 
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Small Water Treatment Plants. By 
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fate-Reducing Bacteria. B Robert L. 
Starkey, Prof. of Microbiology, Rutgers 
Univ. December, Pp. 1291-1298. 
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La Technique de I’Eau (Belgium) 

Le Probleme du Comptage des Eaux Dis- 
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ing- 
ater By C , ) } } . 

° y C. R. Harlock, Supt., and M. R. Dowlin, _ —. > , > ata o- . > . o 2r S ( > 
Di- Te cciar pamaniion hank ax taaatel te. stone can be coated by the wet-ag range including materials capable of 
lup: land, Wash. December, Pp. 440-442. gregate lime process. being used with asphalt as cety] 
gter Water Works Engineering According to a French writer, M. pyridinium bromide can be used with 
~ Operational Practices of the Long Is — Duriez, when cationic soaps are tar. A further application lies in the 

Water Corporation. alcolm Merritt, sed as anti-stripping agents, the re- 2» sification of as s or tars in; 

gg me 1424-1197, 1166. used as anti tripping agents, the re emulsific ation of asphalts o1 tars in a 

By Thawing Frozen Services and Mains active part of the molecule is the basic medium without the addition 
1252" Se a Biologist Control Algae Growth cation and not the anion as in the of naphthenic acids, although some 
Size 2 eee December, Pp. 1137, 1138, case of ordinary soaps. Their special difficulty might arise from the pres- 
value lies in their affinity for aggre- ence of an appreciable proportion of 
trol gates to which ordinary binders ad- phenols. The possibility is also sug- 
5 . 
ngr. : oc : + 9 . ’ . 
ber Saran and Nylon at Tenafly here only with difficulty, especially gested of using cationic soaps in the 
on for Sludge Filters in the presence of moisture. It is manufacture of road surfacing units 
state Tenafly, N. J., had found con- thought that a considerable range of from siliceous powders. The present 
ned tinuous trouble with leaks in the cationic soaps may be developed for high price of these additives is offset 
alve brass piping of its vacuum filters due use with “acid” aggregates, the by the very small quantities required 
Well to the low pH of the conditioned 
a sludge, and in 1944 substituted Saran 
1277- for the %” interior piping of one | 
sul- filter. In June, 1945, the interior | 
; piping of the other filter was similar- | 
igers ly . CG: — 

y replaced. Since then not a single 
< leak has developed. The exterior | 
Tier- we me : ‘ 

172" filter is now being replaced | 
a with Saran, which costs about the | 
De- same as brass. 

i oe 
Mew Its fine Tark screen is cleaned 
Dept with brushes, which have to be re- 
1313- bristled every year. Hog bristles 

were used formerly, but in 1943 | 

nylon bristles were used instead and | 
Ohio are found to give four or five times 

more service than hog bristles 
m) - 
ao 
; ie . . 

Non Adhesion of Bitumens 

+ Sur to Stone | WILMINGTON, DEL. 

pora- . . | 

mber Investigations conducted by the “0 fA ee 
British Road Tar Assn. into the oe 

. ° . . pH “ 

rnal adhesion characteristics of tar binders | Safest Cities 

upply and the properties of aggregates | THE MATHEWS 

95-98. from the point of view of their effect | FIREMEN SAY 

ators on the binder, mainly with regard 

oO Z 2S Cc > ( . I¢ 2 . “ , . . . 

Povo " * the apo be of W 7 SIMPLE Locic! For Wilmington is protected by Mathews 
sae } . ' ss Jusions : ; 
_, D to the Jollowing com ‘4 repeats tub Modernized Hydrants, which means safety plus—for 

ate ¢ ‘ “ Oo . . - 
riters. 5 ete Sa = . road surfac ry two big reasons. First, the hydrant need not be out of 
Arm- an tot : grote xe a rum di . commission long in case of an accident. All the working 
198. se may "bh the result wy : ee cuS- parts are contained in a removable barrel which can be 
e Ex: placement by water or of brittleness replaced in a few minutes without excavating. 
"Util a upon weathering and age. Secondly, Mathews are designed for troublefree 
cd (<) Water on ao affinity than service—as generations of use have proved. Water can- 
aie, prolin —. : normal road not reach the thread and rust it. A shield operating nut. 
Dept stones. (3) Tar offers better resistance capping the revolving nut, keeps out rain and dust and 
to water action than asphalt. In the provides free, quick action at all times. These and 
presence of water, stones with rough other features combine to make a hydrant in which 
ir and surface texture give better adhesion there is just about nothing to gq wrong. 
s. De- than smooth or coarsely crystalline Send for interesting, descriptive literature and read 
— stones. (4) Good adhesion in surface in detail how the Mathews Modernized Hydrant can 
= dressing pp spar upon hemo the furnish the safety plus you are looking for. 
eling uantity of tar used in relation to 
eeling, a F ssenn adh ds eee OTHER MATHEWS FEATURES: Head can be turned 360 
n. De- ze O S one an : the viscosity. lor Replaceable head, nozzle outlets easily changed + Nozzle levels 
surface dressing in wet weather pre- raised or lowered without excavating « Protection case of 
treatment of the aggregate is sug- “Sand-Spun”’ cast iron for extra strength, toughness, elasticity 
gested, using a small proportion of a Operating thread only ow to be lubricated « A modern barrel 
orwich palit Mpee Pam ee makes any Mathews Hydrant good as new « Low maintenance cost 
. Mer.. creosote solution of cetyl pyridinium 

bromide. (5) Incorporation of ad- 

in alkaline filer such as hy- MATHEWS HYDRANTS 
w Wa- an alkaline filler such as_hy- 
ar irated lime would reduce any likeli 
: ° c duce any likeli- 

e would reduce any like Made by R. D. WOOD COMPANY 

Leré- hood of displacement of tar by wa- 

tilities, ter in tar macadam. When a tar of Public Ledger Building, Independence Square, Philadelphia 5, Pa. 

Water relatively low viscosity is used, wet Manufacturers of ‘‘Sand-Spun” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 
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inna 
quipment New : 
reach is 4 ft. 6 ins. Lifting is by hy- set. Available in widths from 3 ft. to \ 
draulic power, with finger-tip control. 8 ft.; can cover from 10 to 40 miles ete 
For information about this money-sav- per day. Dings Magnetic Separator Co., purpé 
ing attachment for your grader write 4740 WcGeogh, Milwaukee, Wisc. a a 

Galion Iron Works & Mfg. Co., Galion, Use coupon on page 65; write in No. 1-3 ie 

Ohio. 
Use coupon on page 65; write in No. 1-2 342-5 Mixer with Power 
Loader 


. 
Road Sweeping Magnets 
his high-intensity road sweeping 
magnet will remove nails, spikes, sharp 
pieces of steel and other tramp iron 


his end discharge, non-tilting mixer 
has a power ‘cae and an automatic 
water measuring tank. Wheelbarrows 
an be dumped directly into the load- 





Pee ee be Ome 7 sk p, ¢ Iminating the necessity or 
ikl shoveling. Mounting is on pneumatic- 
a ee 


4 


7 
Neo 





~ 


Three ways of using the Sicard Snow 
Master. 





Lower Cost and Quicker 
Snow Removal 














C 
rhe Sicard Snow Master is a versa- 
tile and efficient machine. It can load for 
snow into trucks at a cost of 3 or 4 cents Full 
a yard! it can deposit snow on any plow 
chosen spot; or it can blow the snow a ee a del ph 
to as much as 150 ft. away, across Use 
ditches and fences, leaving a full-size 
passage for traffic. The discharge or tired disc wheels. Full data from MWu/- P 
loading chute can be revolved up 220 er Machinery Co., [nc., Metuchen, N. J. 
giving great flexibility of action. Use coupon on page 65; write in No. 1-4 
This unit is made in two sizes—the lo 
Snow Master and the Snow Master Ju- Small Hydrants ng t 
nior. New York City has ordered 41 <a@§ Sicard Snow Master at work. Hydrants for small water lines, gen- surfa 
of the larger units, while the smaller erally up to 2-inch, are described in a . 
model has been purchased by a number hazards from roads, airfields, landing very complete catalog. New hydrant and | 
of municipalities in the east. Both of strips and parking lots. It can be items are the sanitary and non-freezing oped. 
these have 4-wheel drive, separate en- mounted on a truck with power sup- air-lock compression hydrant, made only vides 
gines for operating the turbines and plied by a portable engine-generator in l-inch, and air-lock spring-closed hy- any t 
the augers, complete hydraulic controls, ; Prim 
and a comfortable cab fully heated. leaf 
A sound film, 16 mm, on snow re- Use 
moval for streets, roads and airports is 
available. For information on the film j 
or for more data on snow removal, write 
Sicard Industries, Inc., Watertown, Ac 
N. Y. Schoo 
Use coupon on page 65; write in No. 1-1 are § 
to su 
Front End Scoop Loader for ings. 
new 
Motor Grader Win) 
With this loader attached to the way, 
Galion #402 motor grader, it is pos- Use 


sible to windrow dirt or snow, scoop 
it up, and load it into trucks; also to 
load sand, cinders, gravel and other 
material from stock piles; and to do 
general front end loader work. Stand- 





rh 
ard bucket capacity is 9 cu. ft. Maxi- powe 
mum lifting height is 9 ft. 10 ins. requi 


Dumping clearance is 8 ft. Forward Scoop loader for attachment to Galion 402 grader. 
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drants, l-inch only. Anti-freeze emer- 
gency showers for chemical plants; and 
other equipment are shown. The small 
hydrants are used around sewage treat- 
ment plants, in plants and factories, 
etc. Murdock Mfg. & Supply Co., Cin- 
cinnati 2, Ohio. 
Use coupon on page 65; write in No. 1-5 





Wheel Tractor and 
Snow Plow 
A reversible angle snow plow has 
been developed for the Osco 65 general 
purpose tractor, which is a small riding 
tractor designed to haul carts or sledges 





Osco tractor with snow plow. 


for bulldozing, grass mowing, et 
Full information on tractor and snow 
plow trom Osco VWotors Corp., Phila- 
del phia, Pa. 


Use coupon on page 65; write in No. 1-6 





Painting Over Rust ‘or 
Moisture 

Io eliminate the necessity for hav- 
ng to remove all rust or to have the 
surface perfectly dry before painting, 
a combination chemical pretreatment 
and primer for metal has been devel- 
oped. This has a vinyl base and pro- 
vides a hard, paintable foundation for 
any type of paint. It is called Rust-O- 
Primer. Wilbur & Williams Co., Green- 
leaf & Leon Sts., Boston 15, Mass. 
Use coupon on page 65; write in No. 1-7 





Activated Stop Signs 

Activating units are available for stop, 
school, warning and similar signs; these 
are simply and economically attached 
to such signs and give distinct warn- 
ings. For further information on this 
new type of warning device, write 
Winko-Matic Signal Co., 750 Broad- 
way, Lorain, Ohio. 

Use coupon on page 65; write in No. 1-8 





J 
Gasoline Pavement 
. 
Breaker and Rock Drill 
rhis is a pavement breaker and dril! 
powered by a small gasoline engine, and 
requiring only a small storage battery 


for operation. The Model H-6B is 
larger and more powerful than previous 
machines and can be used also as a 
spader or tamper, and for driving sheet 
or other piling. Barco Mfg. Co., 1801 
Winnemac Ave., Chicago 40, Jil. 

Use coupon on page 65; write in No. 1-9 


Tunneling Made Easier 

The use of light-weight corrugated 
tunnel lining plates and simplified tu 
ieling procedures takes a lot of the 
mystery out of going underground 
Advantages may include freedom from 
delays du 





to bad weather, avoiding 
destruction of pavements, and cheape) 


cost of construction. A 4-page foldei 
gives physical properties of tunn 
liner plates and considerable informa- 
tion on tunneling for sewers, culverts, 


etc. Armco Drainage & Metal Products 
Inc., Middletown, Ohio. 
Use coupon on page 65; write in No. 1-10 


Saving Money on Snow 
Removal 

rhis self-propelled, self-feeding, one- 
man operated snow loader has a ¢Ca- 
pacity of 5 cu. vds. per minute. It is 
especially designed for small towns 
cities and industrial plants. Can be used 
as a bucket loader with minor conver- 
sions. Ask for booklet on Model 522 
snow loader, and cost figures it con- 
tains. Barber-Greene Co., Aurora, /Il 
Use coupon on page 65; write in No. 1-11 





Economy small non-clog sewage pump. 


Small-Capacity Non-Clog 
Sewage Pum 

Primarily adapted for handling mis- 

ellaneous pulps, sewage r trash, this 


redesigned and improve pump has 


Cut your prophalt Costs 


on those small mix jobs! 


@ The Foote Kinetic Asphalt 
Mixer with its new unusual 
method of mixing will give 
you eight to ten batches more 
per barrel of asphalt in less 
time than any other method. 
This saving will soon pay for 
the mixer. 

Remember, too, that it is fully 
portable, can be towed behind 
any truck or car, handles any 
cold mix without additional 
equipment and can handle hot 
mixes in conjunction with 
kettles. 

Capacity 3 cu. ft. in 30 sec- 
onds. Ask for Bulletin K-100 
describing the mixer and mix- 
ing method in detail. 





THE FOOTE CO., INC. 


1954 State St., Nunda, New York 
Subsidiary of Blaw-Knox Co. 
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Bearings grease lubricated for protec- 
tion against corrosion, larger shaft and 
bearings, and six rings of packing. 
Economy Pumps, Inc., Hamilton, Ohio. 
Use coupon on page 65; write in No. 1-12 





Seven Road-Building Tools 
for Use with Jeeps 
Seven newly designed instruments 
are available for use with the 4-wheel 
drive jeep. These are: Snow plow, ter- 
racing blade, scoop, earth mover, mower, 
post hole digger, and hydro-grader and 
terracer. The descriptions we have of 
these make them seem very promising. 
Full information on them and _ their 
uses can be obtained from the Vewgren 
Co., Butler, Pa. 
Use coupon on page 65; write in No. 1-13 





Stainless Steel Efficient 
Drafting Machine 


This machine is said to operate accu- 
rately on any size or make of drawing 
board without extra equipment or altera- 
tion of the board. It is available for 
boards from 24 to 132” by any length; 
and special machines, including left- 
handed equipment, can be furnished for 


odd-sized boards. Excellent booklet 
available. Emmert Mfg. Co., Waynes- 


boro 2, Pa. 


Use coupon on page 65; write in No. 1-14 





Handy Hydraulic Crane 
With 360° Swing 

the 360” lugger crane, which is 
completely hydraulically operated, is a 
versatile and useful tool for handling 
water, sewer and drainage pipe; hy- 
drants; equipment; dumpsters; valves ; 
and the many other items that cities and 
counties use in everyday maintenance 
and construction. Standard boom length 
is 20 ft., but an 8-ft. extension is avail- 





PUMPING EQUIPMENT 


FOR SALE 


Complete pumping station 
equipment including: 


Switchboard—23 panels. 

Manual and semi-automatic controls. 

Three vertical, electric drive, 20” cen- 
trifugal pumps, 8 mgd each, 21 ft. 
head. 

Three vertical, electric drive, 20” 
centrifugal pumps, 11 mgd each, 
21 ft. head. 

Six 20” hydraulic gate valves. 

Six 20” gate valves. 

Four 150 KVA transformers, 4150 
v2300 v. 

Miscellaneous appurtenances. 

DeLaval and Westinghouse make. 

Now in operation at Trenton, New 
Jersey, Sewage Treatment Plant. 


Write 
JOSEPH E. ENGLISH 
City Engineer 
City Hall, toute, New Jersey 
for details 











able. Lifting capacity, 6,000 lbs. at 12 
ft., 3500 lbs. at 20 ft. Mounted on a 
half-track. Full data from Day-Smith 
Hydraulic Crane Corp., Bowling Green, 
Ohio. 

Use coupon on page 65; write in No. 1-15 





Making Mineral-Free 
Water for Laboratories 


It is said that this cartridge model 
demineralizer will convert tap water 
to equivalent-quality distilled water at 
a fraction of the cost of distilling. Flow 
capacity is 5 to 8 gals. per hour. No 
heat or steam is required. With the 
demineralizer comes an electronic con- 
ductivity controller that measures the 
quality of the treated water at all times. 
Penfield Mfg. Co., Inc., Meriden, Conn. 
Use coupon on page 65; write in No. 1-16 





Measuring Flows by the 
Gentile Tube 


The Gentile tube consists essentially 
of a short length pipe equipped with 
two groups of pressure nozzles around 
the inner periphery, one group pointing 
upstream, the other downstream. The 
differential head permits measurement 
of the flow. The tube is normally less 
than one pipe diameter in Jength. Ac- 
curacy in measuring gases ot slow mov- 
ing liquids is good. Registration is said 
to be accurate over an 8:1 range of 
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flows. Full details from Bethlehem 
Foundry & Machine Co., Bethlehem, 
Pa. 


Use coupon on page 65; write in No. 1-17 





Bucket Loader for 
Close-In Work 


Shorter base dimension permits im- 
proved maneuverability for this loader, 
and facilitates working in close areas, 
according to the manufacturer. The 
loader has a capacity of 2 yds. per min. 
in handling earth, sand and gravel. The 
base is 11°11” and the height 12’8”, 
providing short turning radius and low 
overhead clearance. V. P. Nelson Iron 
Works, Inc., Clifton, N. J. 


Use coupon on page 65; write in No. 1-18 


All-Wheel Drive for 
Medium Trucks 


All-wheel drive conversions for stand- 
ard Ford trucks are now available in 
six models. Three are 4-wheel drive; 
three are 6-wheel drive. The standard 
Ford F-7 models are used as the basis 
for these conversions to provide units 
for heavy-duty service requiuring lots 
of power and traction—snow removal, 
off the road construction and similar 
work. Marmon-Herrington Co., Inc., In- 
dianapolis, Ind. 


Use coupon on page 65; write in No. 1-19 








TECHNICAL BOOKS 





Limnological Methods.—By Paul 
S. Welch, Professor of Zoology, Uni- 
versity of Michigan; 381 pages, 97 
illustrations; the Blakiston Co. 

Engineers are beginning to realize 
more fully the values that can be ob- 
tained by the limnologist, and this new 
book by Prof. Welch should be helpful 
to everyone with problems in water sup- 
ply and stream pollution. In addition 
to presenting essential information on 
basic methods necessary for participa- 
tion in this field, the author gives de- 
tailed and specific directions on pro- 
cedures to be followed in making 
limnographical surveys of lakes and 
streams, and in developing fundamental 
information. The procedures he de- 
scribes are the ones the author believes 
will produce satisfactory results. 

The methods used in shore-line sur- 
veys of lakes, in making soundings, in 
stream surveys, and in map construc- 
tion, along with data on determining 
water levels and on morphometry, are 
covered in the 77 pages of Part I. 
Temperature, the heat budget of lakes, 
and the effect of wind in warming 
lakes; turbidity determinations and the 
methods used; water movements and 
velocities; light penetration; wind 
velocities; and the methods used in 
sampling bottom materials are covered 
in 98 pages of Part II. In Part III 
is presented a limited group of those 
chemical methods needed for limnologi- 
cal work, and also those used in 
routine procedures in connection with 
the work. Biological methods are cov- 


ered in Part IV, including plankton, 
bottom fauna and plant-inhabiting or- 
ganisms. There is a great deal of use- 
ful material in the appendix. This is 
am excellent book, hard to read, but 
easy to follow when working, and with 
clear, explicit and detailed directions. 


Introduction to Highway Engineer- 
ing.—By John H. Bateman. 538 pages, 
170 ill. $5.50. John Wiley & Sons, New 
York. 

This is the fifth edition of a well- 
known handbook for highway engineers. 
It is written by Prof. Bateman of Louisi- 
ana State University. In this new edition, 
the book has been brought up to date, 
the text matter being revised and new 
illustrations and problems added. 





Pipe Friction Tables.——Tables show 
friction loss for flow of water in pipes 
from Y%-inch to 84-inch, for the va- 
rious types of pipes. For liquids other 
than water, tables are provided for 
viscous and turbulent flow for pipes 
Y-inch to 12-inch. There is also a 
very complete listing of losses in valves 
and fittings. Illustrative examples are 
worked out carefully. The price is $1.50 
and the book is published by the Hy- 
draulic Institute, 90 West St., N. Y. 


Mineral Aggregates —A symposium 
on mineral aggregates is being publshed 
by the ASTM, 1916 Race St., Phila- 
delphia, Pa. It contains 250 pages and 
sells for $3 with heavy paper covers 
and $3.65 with cloth binding. 
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BRIEFS OF USEFUL BOOKLETS 








These are available from the manu- 
facturer or by using the coupon on 
page 65. 


Chlorine Dioxide.—A study by R. S. 
Ingols and G. M. Ridenour of the Uni- 
versity of Michigan School of Public 
Health on “Some Chemical Reaction 
Properties of Chlorine Dioxide in Water 
lreatment.’’ We believe that copies can 
be obtained from Mathieson Chemical 
Corp., 60 East 42nd St., New York. 


Vacuum Filtration.—One of the fin- 
est and most educational presentations 
we have seen of the processes of sewage 
treatment and the place that vacuum 


filtration has in the picture. Eimco 
Corp., Salt Lake City 8, Utah. 
Swimming Pool Equipment.—A com- 


plete and valuable 16-page booklet on 
this subject. How to figure filter capac- 
ity; heaters; filter design; underdrains; 
control of operation; recirculating 
pumps. Worthington Pump & Machin- 
ery Corp., Harrison, N. 


Perforated Clay Pife—A 4-page 
folder gives all dimensions and data 
on improved perforated clay pipe, both 
standard-strength and _ extra-strength. 
Ihese are made in sizes up to 24-inch. 
Sent on request to Clay Sewer Pipe 
Association, Inc., Huntington Bank 
Bldg., Columbus 15, Ohio. 


Anti-Foaming and Other 
Compounds 


Last October we mentioned the use 
of a compound for preventing foaming 
of bituminous materials. Now we have 
two booklets which tell more about this 
silicone compound and its uses. One is 
the ‘‘Silicone Note Book,’’ containing 
much data of interest and value. The 
other is ‘‘New Engineering Materials.”’ 
We believe either or both will be sent 
you on request to Dow Corning Corp., 
Midland, Mich. 


55 Huber Maintainers for 
West Virginia 


A total of 55 Huber maintainers 
have been purchased by the West Vir- 
ginia State Road Commission, 30 in 
the spring of 1948 and another 25 re- 
cently. These sales were made through 
M. R Hamill, distributor of Huber 
and other road equipment in West Vir- 
ginia, 





Palmer Surface Wash 
Systems 


The Stuart Corp., Baltimore 1, 
Md., has been reappointed national dis- 
tributor for Palmer Surface Wash Sys- 
tems for another six years. In turn, 
Stuart Corp. has reappointed a num- 
ber of sales agencies. 


Steel Forms for Concrete —An in- 
struction book for engineers, contractors 
and builders, telling how to make col- 
umns, pilasters, walls and_ irregular 
shapes, and how to handle difficult situ- 
ations. Valuable wherever poured con- 
crete is to be used. Irvington Form and 
Tank Co., Irvington, New York. 

Airport Lighting.—S0 pages of light- 
ing plans and wiring diagrams; light- 
ing and distribution equipment ; 

iated airport equipment; landing 


asso- 
aids. 
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Sent on request. Westinghouse Electric 
Corp., PO Box 868, Pittsburgh, Pa. 
Preventing Corrosion.—This 12-page 
folder gives “expert direction on the 
application of cold-applied protective 


coatings.’’ Tar Products Division, Kop- 
pers Co., Inc., Pittsburgh 19, Pa. 
Steel Buildings——A 6-page folder 
gives a lot of data on the very useful 
and economical Armco “Steelox’’ build- 
ings. Details of doors, windows, parti- 
tions, etc. Armco Drainage & Meta! 
Products, Inc., Middletown, Ohio. 
Industrial Water Treatment. — A 


new booklet describing industrial water 
treatment methods, with charts, diagrams 
and data. 20 pages. Bird-Archer Co., 
400 Madison Ave., New York 17, N. Y. 


How Much STRAIN 
Should Bell and Spigot 
Jointing be able to 


irehale hs 





This queer set-up isn’t the aftermath of a nearby explosion © We rigged this 80’ line 


ourselves—in a straight, horizontal line. Then we turned 90 Ibs. water pressure into the line 


and later removed all but the two end supports, allowing it to sag to a drop of 7’ in the 


center © Some small leakage developed, but it took up in time as the Tegul-MINERALEAD 


joints again sealed themselves. After that, the line was as tight as before © This self-sealing 


action is one of the advantages of this sulphur base compound. 


When you lay bell & spigot main, you'd like to be sure that in case of any settling 


of the terrain short of a young catastrophe, 


Tegul- 
MINERALEAD’s 
” INGOT FORM 


® Cannot be shaken down, to upset 
its correct composition 

© Is immune to moisture. May be 
stored outdoors unprotected 

@ Is clean and easy to work in any 
weather 

@ Needs no skilled labor, caulking 
or deep bell holes 

® Thiokol content reduces initial 
leakage. You can back fill at once 
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MERTITOWN 
*ATLANTA 3, Ga., 452 Spring St. W. W. 
“CHICAGO 1, lil, 333 No. Michigan Ave. 


OMANA, Neb. 423 South 38th Avenue 
DALLAS 5, Tex. 3921 Purdue St. 
“DENVER 2, Colo. 1921 Biske St. 
*ROMOLULY 2, Hawaii, U. 5. A. 





* Stock corried ot these points 


*DETROIT 2, Mich. 2970 W. Grand Bivd. 
WEW YORE 16, MY, 280 Madison Ave. 
THE ATLAS MINERAL PRODUCTS CO. oe, ee, Houston 1, Texas 
*RANSAS CITY 8, Mo., 422 8.M.A. Bidg. 

*LOS ANGELES 12. Calif, 172 5. Central inn. SAN FRANCISCO 7, 115 
MEW ORLEANS 12. Le. 208 Vincent 
ORLAMOMA CITY 2, Okie., 708 Granifl 
Wi CANADA: Atlas Products are manufactured by H. L. BLACHFORD, Limited, 977 Aqueduct Street, Montreal 3, P. 0. 86 Bloor 


the resulting leakage will right itself without 
need of digging up the line © The jointing 
compound that will automatically adjust after 
the upset pictured above, will certainly serve 
you well in any normal (or abnormal) circum- 


stance. 


Write for Bulletin W3-1—and complete in- 
formation about Tegul-MINERALEAD, the ingot 
form bell & spigot jointing compound that 
saves time, trouble and labor—and delivers a 


better jointing job than you thought possible. 


Products Company of sein 
DEMMSYLVAMIA 

PITIBONEA 27 Pe 4921 Piet B4 

ST. LOUIS 5, Me., 1603 Forsythe Bivd 


Bee pag he 6th West St. 


Townsend 
*SEATILE 4, Wash, Ons? F Avenue. 
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TUPELO, Miss 517 South Spring St. 
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ALBRIGHT & FRIEL, Inc. 


Consulting Engineers 


ATER, SEWAGE & INDUSTRIAL WASTE 
PROBLEMS. AIRFIELDS, REFUSE IN- 
CINERATORS & POWER PLANTS 
INDUSTRIAL BUILDINGS 


CITY PLANNING REPORTS 
VALUATIONS LABORATORY 
Suite 816-22 


Philadelphia 
1528 Walnut Street Pa. 


BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—50th Year 


Waterworks—Water Purification—Sewerage 
Power Plants—Steam—Diesel—Hydro 
Electric Systems—Rate Reports—Valuations 
Refuse & Industrial Waste Disposal 
Box 7088 Country Club Station 
Kansas City 2, Missouri 


OSCAR CORSON 


Consulting Engineers 
Sewerage Systems — Sewage & Industrial 
Waste Treatment—Water Supply—Drainage 

Airfields—Roads—Railroads 

Const. Surveys—Land Subdivisions 
Design—Supervision—Industrial Layout 


902 Highland Avenue, Ambler, Pa. 


PUB! 








Charlies B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK & HOWSON 
Engineers 


Water Works, Water Purification, 

Flood Relief, Sewerage, Sewage Dis- 

posal, Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 


JAMES M. CAIRD 
Assoc. Am. Soc. C. E. 
Chemist and Bacteriologist 
Water Analysts and Tests of Filter 
Plants 
Office and Laboratory 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 





BANISTER ENGINEERING CO. 
Consulting Engineers 
POWER PLANTS, WATERWORKS, CITY 
PLANNING, RURAL ELECTRIFICATION, 
SANITATION, WASTE PROBLEMS, 
AIRPORTS, STREET IMPROVEMENTS 


1549 University Ave. 
St. Paul 4, Minn. 


CAPITOL ENGINEERING CORP. 


Engineers—Constructors 
Management 

Sewage Systems 

Roads and Streets 


Airports 
Dams 


Executive Offices 
DILLSBURG, PENNSYLVANIA 


Water Works 
Design and Surveys 
Planning 

Bridges 


DE LEUW, CATHER & COMPANY 


Consulting Engineers 
Public Transit, Traffic and 
Parking Problems 
Railroads Grade Separations 


Seen Thoroughfares Expressways 
ubwa 


unnels 
Power Plants Municipal Works 
150 North Wacker Drive, Chicago 6, III. 
79 McAllister St., San Francisco 2, Calif. 





A. W. DOW, Inc. 
Chemical Engineers 


Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproofing, 
Paving, Engineering, Materials 
801 Second Avenue New York 





BARKER & WHEELER 


Engineers 


Water Supply, Sewerage, Sewage Disposal, 
Power, Public Utility and Industrial 
Valuations and Rates 
36 State Street, Albany 7, N. Y. 

11 Park Place, New York City 7 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Developments and Applications 
Investigations and Reports 
Valuations and Rates 


210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 


Engineers 


Water Works, Sewage, ——— Wastes & 
Gai rbage Disposa 
Roads, Airports, Bridges Pe Flood Control 
Town Planning, —. Investigations 
eports 


Harrisburg, Pa. New York, N. Y. 





BLACK & VEATCH 


Consulting Engineers 


Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, Power 
Plants, Valuations, Special Investigations, 
Reports and Laboratory Service 
E. B. Black N. T. Veatch 
A. P. Learned 
F. M. Veatch 


4706 Broadway Kansas City, Missouri 


L.. COFF 


Consulting Engineer 
Prestressed Concrete Structures 
Design Estimates, Erection Methods 
Supervision 
New York 7, N. Y. 
Tel. Co. 7-2753 


198 Broadway 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Power Plant Engineering 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 


New York Washington 


Houston READING, PA. Philadelphia 





CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Clinton L. Bogert Ivan L. Bogert 


rreig Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 
ater and Sewage Works 
Refuse Disposal Industrial Wastes 


Drainage 
624 Madison Ave., 


Flood Control 
New York 22, N. Y. 


CHAS. W. COLE & SON 


Consulting Engineers 


Sewerage, Sewage Treatment, Industrial 
Wastes, Water Supply, Water Treatment, 
Airports, Industrial Buildings 
Design and Supervision 
Chas. W. Cole, Sr. aa W. Cole, Jr. 
Ralph J. Bushee . J. McErlain 

Wilbur H. Guttine 


220 W. LaSalle South Bend, Ind. 





WILLIAM A. GOFF, INC. 


General Engineering and Consulting Services 
Water, Sewerage, Refuse Incineration 
Industrial Buildings, Power Plants 

Airports, Town Planning 

Supervision, Valuations, Reports 

Broad St. Station Building 
Philadeiphia 3, Pa. 


Plans, 








BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage — Sewage Treatment 
Water Supply — Purification 
Refuse Disposal — Analyses 

Valuations — Reports — Designs 


110 Williams — 2082 Kings Highway 
New York 7, N. Fairfield, Conn. 





BROWN ENGINEERING CO. 
Consulting Engineers 


Waterworks, Sewage Disposal, Airports 
Street Improvements, Power Plants 
Electric Distribution, Rates 


K. P. BUILDING DES MOINES, IOWA 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage—Flood Control & 
Drainage — Bridges — Express Highways — 
Paving—Power Plants—Appraisals—Reports 
—Traffic Studies—Airports 
351 East Ohio Street 
Chicago 11, Ill. 


GREELEY AND HANSEN 


Engineers 
Water Supply, Water Purification 


Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 





MICHAEL BAKER, 


JR., INC. 


The Baker Engineers 


CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 


Airport Design e« 


Sewage Disposal Systems 
Consulting Services 


e« Water Works Design & Operation 


Surveys and Maps 


HOME OFFICE — ROCHESTER, PA. 


Jacks Omah 





Philadelphi 


Pittsburgh—Harrisburg—Atlanta—Anchorage, Alaska 











BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS S. HILL ASSOCIATES) 
Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Rates, Design, Construction, Operation 
Management, Chemical and 
Biological Laboratories 


112 East 19th St. New York City 


Use this Directory when Engineer Specialists in Design Construction 


and Operation are Needed 
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HOWARD R. GREEN CO. 


Consulting Engineers 


WM. S. LOZIER CO. 


Consulting Engineers 

















~ DRUGRAAND SUPERSISION oF 
age Water Works pM A he tll Sewerage, Sewage Disposal, Water 
and Sewage Disposal—Investigations Supply, Water Purification, Refuse 
and Valuations Disposal 
t 208-10 Bever Bidg., Cedar Rapids, lowa 
Established 1913 10 Gibbs Street Rochester 4, N. Y. 
NY JOHN J. HARTE CO. F. G. McCRAY COMPANY 
. Commercial Fumigators and 
Engineers Exterminators 
Waterworks, Sewerage, Treatment Starlings Eradicated by Chemical Process 
ons Piants, Gas Systems, Street and * A 100% kill guaranteed (No Owls). Method 
Storm Drainage, Improvements, has proved to be a success in several com- 
Public Buildings, Airports. munities. If interested in ridding your com- 
KS munity of these pests write us 
- ATLANTA, GEORGIA P. O. Box 94 Saginaw, Mich. 
iv. 
HILL & HILL METCALF & EDDY 
Engineers Engineers 
Vater, Sewage, Dre ze, Refuse and 
Sewage and Waste Disposal, a are sehersui” eee 
Water Supply and Filtration. Industrial Wastes Problems 
g. ams, Reservoirs, Tunnels, Airfields Valuations 
Airport and Topographic Surveys Laboratory 
ork Home Office: 24 E. Main St., North East, Pa. Statler Building Boston 16 
Y 
JONES & HENRY MOORE & OWEN 
Consulting Sanitary Engineers Engineers 
; & WATER, SEWAGE, INCINERATION 
Water Works REFUSE DISPOSAL, AIRFIELDS 
rol Sewerage & Treatment c Note ‘Was - a ; 
ons s - omplete ater and Sewage aboratories 
Water Disposal Industrial Wastes 
Y. Security Building Toledo 4, Ohio 1456 N. Delaware St., Indianapolis 2, Ind 
ENGINEERING OFFICE OF PALMER AND BAKER. INC 
ND B ; 3 
, CLYDE C. KENNEDY : : 
; Consulting Engineers 
Complete Engineering Service 
For More Than a Quarter Century For Problems of Transportation 
Investigations, Reports, Design, Supervision Subaqueous_ Vehicular Tunnels 
it of Construction and Operation Rock Tunnels, Utility Tunnels, Bridges, 
Water Supply, Water Conditioning, Sewerage, Grade Separations, Highways, Airports, 
—_ Sewage and Industrial Waste Treatment Senecbeamt ma ies en 
tia CHEMICAL AND BIOLOGICAL LABORATORY 2 
604 Mission Street San Franciseo 5 Mobile, Alabama 
KOCH & FOWLER’ BOYD E. PHELPS, INC. 
i E Architects-Engineers 
Consulting Engineers Water Supply and Purification 
Sewage & Industrial Waste Treatment 
i Dallas 1, Texas Municipal Buildings 
‘ : P Airfields, Power Plants 
City Planning, Zoning, Airports, Appraisals, Reports & Investigations 
Water Purification, Sewage Disposal, Paving. Michigan City iediahe 
HAROLD M. LEWIS MALCOLM PIRNIE ENGINEERS 
Consulting Engineer—City Civil & Sanitary Engineers 
Planner Malcolm Pirnie Ernest W. Whitlock 
Richard Hazen G. G. Werner, Jr. 
Analyses of urban problems, 
master plans, zoning, parking, airports, Investigations, Reports, Plans 
sal subdivisions, redevelopment. Supervision of Construction and Operations 
Reports—plans—ordinances Appraisals and Rates 
15 Park Row New York 7, N. Y. 25 W. 43rd St. New York 18, N. Y. 
. . y * > a va . Tra 
ROBERT AND COMPANY ASSOCIATES 
INCORPORATED 
7 . "> ‘ 
OIrchitects and Ongineeors 
ion 
ATLANTA 
WATER SUPPLY e SEWAGE DISPOSAL e INCINERATORS e POWER PLANTS 
on 








THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 
Water Distribution Studies 
Water Measurements and Tests 
Water Wheels, Pumps, Meters 


New York 50 Church St. 





RUSSELL & AXON 
Consulting Engineers 


Geo. S. Russell F. E. Wenger 

Joe Williamson, Jr 

Works,, Sewerage, Sewage 
Disposal, Power Plants, Appraisals 

408 Olive St Municipal Airport 

St. Louis 2, Mo Daytona Beach, Fla 


Water 





J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification 
| Sewage & Industrial Waste Disposal! 
| Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





SMITH and GILLESPIE 
Municipal and Consulting Engineers 
Water Supply, Water Purification, 
Sewerage, Sewage Disposal, Drainage 
Refuse Disposal, Gas Systems, Power Plants 
Airports 


Jacksonville Florida 




















STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports—Drainage 
Electric Power—Waterworks 
Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Hershey Building Muscatine, 


a 








ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply, Sewerage, Waste Disposal, 
echanical, Structural 


Surveys, Reports, Appraisals 
209 So. High St. Columbus, Ohio 








HENRY W. TAYLOR 


Water Supply, Sewerage 
| Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


11 Park Place New York City 





EMERSON D. WERTZ 
AND ASSOCIATES 


Municipal Engineers 


Waterworks, Drainage, Refuse Disposal, 
Sewerage, Streets, Industrial Wastes 


Bryan, Ohio 


116%) East High Street 














Your professional card belongs in this directory of leading engineer specialists, where it will be 
seen by those who employ consultants. For rates, write: 


PUBLIC WORKS Magazine, 310 East 45th St., New York 17, N. Y. 
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THE NAMEPLATE OF 
DEPENDABILITY 


WATER FILTRATION PLANTS AND 
EQUIPMENT * ZEOLITE SOFTENERS 
WHEELER FALSE FILTER BOTTOMS 
PRESSURE FILTERS © SPECIAL 
WATER TREATMENT EQUIPMENT 


The plus values that come with Roberts Filter 
equipment are intangibles of long experience, 
engineering skill and the ability to work with 
others. 

We invite the opportunity to cooperate with 
individuals and organizations interested in the 
correction of water, either for municipal or in- 
dustrial requirements. Your request will bring 
full information on the application of our prod- 
ucts and services. 


ROBERTS FILTER 
MANUFACTURING CO. 
640 COLUMBIA AVE., DARBY, PA. 





FOR IMMEDIATE 
DELIVERY 

AND 

PERMANENT JOINTS 


Hydro-tite, the self- 
sealing, self-caulking, 
jointing compound 
can be supplied 
promptly in any quan- 
tity at any time from our warehouse stocks 
strategically located throughout the United 
States and Canada. Over thirty years of 
use has proved that pipe joints made with 
Hydro-tite, stay tight. Send for data book 
and sample. 








The sanitary, bacteria- 
repellent paper pack- 
ing that is used like 
braided jute. Seventy 
pounds of Fibrex takes 
the place of one hun- 
dred pounds of braid- 
ed jute, with pro- 
portionate savings’in 
cost. Send for sample. 
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Moin Sales Office. 50 Church St.. New York, NY 





Works, West Medford Stotion, Boston. Me 
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PUMPS - HOISTS+ LIGHT PLANTS 








SIMPLE 
DEPENDABLE 
RUGGED 


7 
Save Money 
Save Time 






STERLING MACHINERY CORP. 





405 SOUTHWEST BLVD., KANSAS CITY 10, MO 














( MOVE SNOW FASTER ) 


with Penn Drake 


SNOW PLOW WAX 


Brush or spray on mold- 
boards and wings 
Used by 1300 
highway dep'ts 





At your dealer or = 


A aon cisten ta. REFINING CO. 


2800 Lisbon Rd. + Cleveland 4, Ohio 
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CHECK THESE 


FREE CATALOGS NOW 


MA ey Ca TT >, 


air VOreesrerri FO Ve 


These helpful booklets are free. Just circle numbers you want on 
coupon and mail or write the manufacturer direct and mention 
PUBLIC WORKS. This service is restricted to those actually em- 


ployed in public work. 


NEW LISTINGS 


Standard Forms for 
Concrete Pipe 


67. Concrete pipe for sewerage, drain- 
age and culvert projects can be produced 
quickly and uniformly with Quinn Stand- 
ard concrete forms. Data on forms for 12” 
to 84” tongue and groove or bell end re- 
inforced pipe from Goan Wire and Iron 
Works, 1621 12th St., Boone, Iowa 





Dependable 
Self-Priming Pumps 

68. Sterling centrifugal self-priming 
pum . hay | available in 119” to 8” models, 
rate A.G.C. standards. Get Pump Bul- 
letin AGer giving capacities over wide 
range of head. Data on wheel mounted 
units, belt and electric motor driven pumps. 
Sterling Machinery Corp., 405 Southwest 
Ave., Kansas City 10, Mo 


New Kit Aids 
Street Sign Erection 


93. Directional, warning and street 
signs can be easily and permanently bound 
to any type standard using inexpensive 
steel straps. Convenient kit contains strap- 
ping tool, cutter and generous supply of 


ne ping band. More information from 
Gerrand Co., Dept. PW, 221 No. La 
Satie St., Chicago 1, Ill. 


Data and Pictures of Complete 
Line of New Ford Trucks 


94. Check this number on the coupon 
for colorful circular showing new Ford 
Trucks for every hauling need, available 
in great variety of standard, factory-built 
chassis and body combinations. Be sure to 
check these trucks on your job. Truck and 
Fleet Sales Dept., Ford Motor Co., Dear- 
born, Mich 


52-Page Data-Packed Bulletin 
On Contractors Pumps 


95. Tables for pump size determina- 
tion on every excavation job, pipe friction 
loss, altitude effects and lots of other valu- 
able data are included in this comprehen- 
sive booklet illustrating the many Jaeger 
“sure-prime” + mp applications. Get your 
copy (catalo 45) by checking our coupon 


or writing the Jaeger Machine Co., Dept 
PW, Columbus 16, Ohio. 
Be Sure to Check 
These Digester Features 
{t7. Floating covers for digesters, 


their advantages and details of construc- 
tion, and suggestions for digester operation 
are contained in a 42-page catalog. Write 
Pacific Flush-Tank Co., Dept. PW, 4241 
Ravenswood Ave., Chicago 13, III. 


Your Laboratory Needs 
Reliable Equipment 


118. Laboratory apparatus and C. P. 
chemicals; incubators, microscopes, pH me- 
ters, turbidimeters, etc. can be obtained 
from any of the five branches of the Har- 
shaw Scientific Div. Get bulletins from 
Dept. PW, Harshaw Chemical Co., Cleve- 
land 6, Ohio. 


Get This Data for 
Your Laboratory 


119. “Water and Sewage Analysis,” 
1 32-page booklet, describes and illustrates 
equipment for making convenient and ac- 
curate water and sewage analyses, includ- 
ing comparators, aqua testers and turbidi- 
meters. Hellige, Inc., 3718 Northern Blvd., 
Long Island City 1, N. Y. 


STREETS AND HIGHWAYS 


Just Right for Fast, 


Small Asphalt Mixes 
90. The Foote Kinetic Mixer delivers 





3 cu. ft. in 30 seconds. Portable and easily 
operated. Get Bulletin K-100 from The 
Foote Co., 1954 State St., Nunda, N 


Tractors for Counties, 


Cities and Contractors 

76. An attractive 24-page catalog por- 
trays the Allis-Chalmers HD-5 crawler's 
abundant capacity and ability to meet the 
variable needs of counties, townships and 
contractors. Photographs and cutaway 
views illustrate its rugged construction and 
simplified maintenance. Use coupon or 
write Allis-Chalmers Mfg. Co., Tractor 
Division, Milwaukee 1, Wisc 


Solve Your Drainage Problems 


This Easy, Permanent Way 

28. Useful new 60 page catalog on 
standard corrugated pipe, multi-plate pipe 
and arches and 18 other drainage and re- 
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lated products for culverts, sewers, sub- 
drains, flood control, airports, water supply 
and other types of construction. Ask for 
“Armco Products for Engineering Con- 
struction,” Armco Drainage and Metal 
Products, Inc., Dept. PW, Middletown, Ohio 


Levels Sidewalks and Curbs 


Quickly and Easily 

29. How the Mud-Jack Method for 
raising concrete curb, utter, walls and 
streets solves problems of that kind quick- 
ly and economically without the usual cost 
of time-consuming reconstruction activi- 
ties—a new bulletin by Koehring Company, 
3026 W. Concordia Ave., Milwaukee 10, Wis 


Latest Maintenance Equipment 
For Blacktop Roads 


52. “Blacktop Road Maintenance and 
Construction Equipment’’ — Asphalt and 
tar kettles, flue type kettles, spray attach- 
ments, tool heaters, surface heaters, road 
brooms and rollers. This is modern and 
up-to-date equipment for blacktop airport 
and road construction and maintenance 
Write for Catalog R. Littleford Bros., Inc., 
452 East Pearl St., Cincinnati 2, Ohio. 


Speed Your Work With These 


Powerful Motor Graders 

48. Two powerful Galion motor grad- 
ers designed to answer every requirement 
for more speed in road, airport, dam and 
housing construction work are fully de- 
scribed in a folder illustrated with many 
action pictures. Issued by Galion Iron 
Works & Mfg. Co., Galion, Ohio 


Open Steel Mesh 


Pavement for Bridges 

72. A pavement that is self-cleaning, 
self-draining, light of weight, strong, dur- 
able, fireproof, economical and requires no 
maintenance, is described in a 24-page cata- 
log by Irving Subway Gr me Co., 5053 
27th St., Long Island City 1, Y 


CONSTRUCTION 
AND MAINTENANCE 


Diesel Engines to Help 
You Build Profits 


27. Anew 28 page catalog just off the 
press titled “Superior Stationary Diese! En- 
gines,"’ is packed with facts that will help 
you build profits. For your copy write to 
Superior Engine Division, National Supply 
Company, Springfield, Ohio 





CLIP AND MAIL TODAY 


READERS’ SERVICE DEPT. 
PUBLIC WORKS MAGAZINE 
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Makes Underground Pipe 
Installations Easy 


26. One-man operated Hydraulic Pipe 
Pusher pushes pipe through ground under 
streets, sidewalks, lawns and other ob- 
stacles. Pays for itself in man hours saved 
on first few jobs. For complete facts and 
prices, ask for booklet S-117, Greenlee Tool 
Co., 2052 Columbia Ave., Rockford, Il. 


These Wheel Tractors Solve 
Many Hauling Problems 


45. Specifications and full informa- 
tion about the new M-M wheel tractors in 
sizes 27 HP to 49 HP. Send for copies to- 
day. Dept. PW, Minneapolis-Moline Power 
Implement Co., Minneapolis, Minn. 


Special Pumps to Fit Any 
Dewatering Job 


101. Centrifugal Pumps. Long last- 
ing, self-priming, non-clogging pumps for 
quickly dewatering trenches and _ similar 
construction jobs. Ask for Bulletin 7-LW-13 
Gorman-Rupp Co., 320 No. Bowman S8t., 
Mansfield, Ohio. 


Light Weight Machine 
Does Work of Heavy Roller 


‘tt. For compacting hot or cold 
patching material be sure to investigate 
the Wayer Impactor. 2,000 blows per min- 
ute tamps, finishes and cures. All data in 
Bulletin 25-8. Wayer Impactor Sales Co 
12 N. Third St., Columbus 15, Ohio 


The Right Tractor 
for Your Job 


116. Whether you need a front-end 
loader, snow plow, bulldozer, sweeper or 
mover, International wheel tractors com- 
bine correctly with allied equipment to do 
the job. Your choice of gasoline or diesel 
units is illustrated in Bulletin A-103JJ. In- 
ternational Harvester Co., 180 No. Michigan 
Ave., Chicago 1, Ill 





Strong, Speedy, Low-Cost 
Maintainer Has Many Uses 


22. BG Maintainer, a powerful speedy, 
low-priced machine for light road mainte- 
nance. Full details in illustrated folder 
Huber Mfg. Co., Dept. PW., Marion, Ohio 


Hydraulic Dump Bodies 
For Every Purpose 


61. There’s a hydraulic hoist or dump 
body designed and built to fill your need. 
Hercules bodies are designed to do a 
specific job in less time and at a lower cost. 
Specifications and data on the complete 
Hercules line available without obligation 
by writing to Dept. PW, Hercules Steel 
Products Corp., Galion, Ohio. 


Do Your Trenching 
The Easy Way 


83. Badger self-propelled trench ex- 
cavators will dig 612’ deep, 7” to 24” wide. 
Municipalities find the rubber tired model 
ideal for economical operation. For details 
write Badger Machine Co., Winona, Minn 


Two-Way FM Radio Telephone 
Equipment for All Departments 


26. For booklet describing and illus- 
trating the Motorola Two-Way Radio Tele- 
phone or for specific recommendations con- 
cerning your application write to Dept. PW 
Motorola, Inc., 4545 Augusta Blvd., Chicago 
51 


Data on All Types of 
Bins and Batching Plants 


47. Good illustrations and useful data 
on all types of Heltzel Highway Bins, for 
truck mixer charging, bulk cement plants, 
enclosed bucket elevators, belt conveyors, 
etc. Heltzel Steel Form & Iron Co., Dept 
P.W., Warren, O 











SEVEN ADVANTAGES OF FERRI-FLOC 


1. Coagulation is effective over a much 
wider pH range than with other coagqu 
lants. Color flocs may be formed in the 
very acid range where other coagulants 
may not be employed. On the other hand, 
true hydrated ferric oxide flocs may be 
formed at pH 9-10 or even higher for the 
removal of turpidity and manganese. 


Let us send you FREE, this valuable booklet on Ferri-Floc. 
Write TENNESSEE CORPORATION, 
Grant Blidg., Atlanta, Ga. 


2. The time required for floc formation, 
conditioning and settling is in many cases 
considerably shorter than that required for 
other coagulants 

3. Filter runs have been markedly in 
creased in several cases. 

4. Manganese is successfully removed at 
pH values above 

5. Effluents may be produced which are 
exceedingly low in both iron and aluminum 
6. Hydrogen Sulphide is removed and 
taste and odors improved 

7. Ferri-Floc does not seem to stick to 
sand grain to form mud balls, and is sub 


ject to less “breaking through” on the 
filters 





Atianta, Georgia 


...of a Superior COAGULANT 


Many of the country's larger plants are now recogniz- 
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SNOW FIGHTING 


For High-Speed Snow Removal 


44, “Frink One-Way Sno-Plows”’ is 
a four page catalog illustrating and_ de- 
scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 14% - 
to 8 tons capacity. Interchangeable wit 
V Sno-Plow, Frink Sno-Plows, Inc., 
ton, 1000 Islands, N. Y 


For a Good Job of Salt 
And Gravel Spreading 


46. Two models of Flink Spreaders are 
controlled from cab, handle all granular 
materials. Spreaders are easily installed 
and do not interfere with dumping. Hy- 
draulic gate control automatically closes 
gate when spreader is stopped. Get Bulle- 
tin M6, Dept. PW, Flink Co., Streator, Ill. 


1949 





Clay- 


Chemical Stops 
Salt Corrosion 


114, A new chemical has been devel- 
oped which, when mixed 1 pound to 100 
pounds of salt, prevents any corrosion of 
automobiles by the salt. Harmless; color- 
less; odorless. Permits free use of salt for 
ice and snow control without complaint by 
drivers. Calgon, Inc., Pittsburgh, Pa. 


SEWERAGE AND REFUSE 


How You Can Clean Sewers From 
Streets Easily and Inexpensively 


23. 32-page illustrated booklet ex- 
plains how a city can clean its sewers and 
culverts with its own forces using the up- 
to-date Flexible Sewer Rod equipment. 
Illustrates and describes all necessary 





equipment. Issued by Flexible Sewer Rod 
Equipment Co., 9059 Venice Boulevard, Los 
Angeles 34, Calif 


















ing the advantages offered by Ferric Coagulants and 
are taking advantage of them through Ferri-Floc. — 
Ferri-Floc eliminates the troubles encountered with other 
coagulants by improving general quality, reducing over- 
all cost. — All of this is accomplished without costly 


changes in plant equipment. 


TENNESSEE gram CORPORATION 


Lockland, Ohio 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 65-68 
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Pumps Suitable 
For Every Purpose 


100. Large size trash pumps, pro- 
peller pumps, angle-flow pumps—a type 
suitable for every service. A separate bul- 
letin for each is furnished by Fairbanks, 
Morse & Co., Fairbanks-Morse Bldg., Chi- 
cago 5, Ml. 


Need Low-Cost Air 
For Sewage Treatment? 


39. New booklet on Centrifugal and 
Rotary Positive Blowers engineered to fit 
your needs: air for activated sludge; con- 
stant vacuum for filters; priming centrifu- 
gal pumps; measuring sludge gas; water 
treatment. Write Roots-Connersville Blow- 
er Corp., 712 Poplar Ave., Connersville, Ind 


Do You Have the Best 
Possible Sludge Conditioning? 


10. “Ferri-Floc,” description and in- 
structions for use in coagulation, sludge 
conditioning and treating industrial wastes 
fully treated in a 24-page pamphlet. Ten- 
eee Corp., 619-27 Grant Bldg., Atlanta 1 
za 


Useful Design Data on 


Sedimentation Tanks 

_ 99. “Sedimentation with Dorr Clari- 
fiers’”’ is a complete 36-page illustrated cata- 
log with useful design data. Ask The Dor: 
Company, Dept. P.W., 570 Lexington Ave 
New York 22, N. Y 


Sewage Plant Gas 
Storage Facilities 


_ 62. General information on estimating 
figures on Hortonspheres to store surplus 
gas produced in digesters at sewage disposal 
plants supplied by Chicago Bridge & Iron 
Company, 2115 McCormick Bldg., Chicago 
4, Ill. Hortonspheres are built in sizes up 
to 65 ft. diameter for pressures as high as 
60 pounds per s in. for storage at sewage 
plants utilizing Giguster gas 


Non-Corrosive, Long Lasting 
Low Cost Sewer Pipe 


33. Get this new engineering data on 
clay pipe for sewers. Withstands acid, alkali 
and gas attacks indefinitely. Cuts mainte- 
nance costs to a minimum. Write Dept. P.W.., 
National Clay Pipe Mfrs., 111 W. Washing- 
ton St., Chicago 2, Ill. 


Save Trucks and Labor 
In City Rubbish Collection. 


35. For saving trucks, labor, and 
time in city rubbish collection get details 
of the new Dumpster-Kolector described 
in literature just published by Dempster 
oe Inc., 996 Higgins, Knoxville 17 

enn 


Packaged Sewage Treatment— 
Just Right for Small Places 


36. ‘Packaged’’ Sewage Treatment 
Plants specifically developed for small 
communities — 100 to 3,000 population 
Write for full description and actual 
operating data for this type of plant 
Chicago Pump Co., 2348 Wolfram St., Chi- 
cago 18, 11) 


Aeration and Final Clarification 
In a Single Tank 


92. The “Package Aerifier’ for small 
sewage treatment plants employs the acti- 
vated sludge process. Ideal for isolated in- 
stitutions and industrial plants, and com- 
munities of 600 to 3500 population. Com- 
plete data in bulletin 6651 from Yeomans 
Brothers Co., 1425 N. Dayton St., Chicago 


22. Ill 


WATER WORKS 


Solve Corrosion Problems 
With This Special Alloy 


41. “Everdur Metal” is title of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. Dept. P.W., the 
American Brass Co., 25 Broadway, N. Y. C. 





Eliminate Taste and Odor 


From Your Water 
83. Technical pub. No. P.W. 213 issued 
by Wallace & Tiernan Co., Inc., Newark 1, 
. J., describes in detail taste and odor 
control of water with Break-Point Chlori- 
nation. Send free to any operator request- 
ing it. 


Hydraulic Pipeline Scraper 
For Water and Sewage Mains 


69. For a copy of this compact folder 
on a hydraulic —— scraper which 
cleans all kinds of mains from 4 inches to 
14 inches write to Dept. PW, Carver-Stimp- 
son Pipe Cleaning Co., Walters, Okla 


To Measure, Mix, Feed 


Chlorine or Other Gases 

68. Everson SterElators Bulletins 
1063, 1066, 708 and others describe this de- 
vice for measuring, mixing and feeding 


Ideal 
for 
Taalhicye. 


budgets 


YEOMANS 
“Pachage” 


PLANT 


Many small communities and out- 


lying plants, compelled on the one hand 





to purify wastes in order to stop pollution, 
but lacking ample supply of diluting 
water, have solved their seemingly insol- 
uble difficulty by means of the Yeomans 
“Package” Aerifier activated sludge plant. 


HIGH EFFICIENCY AT LOW COST 
Here indeed is a highly efficient means of 
purification designed to fit the modest 
budget. In a single compact concrete unit 
of minimum dimensions you get aeration 
and final sedimentation; producing crystal- 
clear effluent at remarkably low over-all 
plant cost. Because there are no odors or 
flies, the plant can be located near habi- 
tation. Operation is simple, with super- 
vision limited to routine check-up. All units 
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chlorine or other gases in solution. Capaci- 
ties range from % lb. to 2,000 lb. of gas per 
24 hours. Address: Everson Manufacturing 
Co., 214 W. Huron St., Chicago 10, Il. 


Chem-O-Feeders for 
Automatic Chemical Feeding 


60. For chlorinating water supplies, 
sewage plants, swimming pools and feed- 
ing practically any chemical used in sani- 
tation, treatment of water and sewage. 
Flow of water controls dosage of chemical; 
reagent feed is immediately adjustable. 
Starts and stops automatically. Literature 
from % Proportioneers, Inc. %, 96 Codding 
St., Providence 1, R. I 


Helpful Data on Hydrants 

64. Specifications for standard AWWA 
fire hydrants with helpful instructions for 
ordering, installing, repairing, lengthening 


and using. Issued by M. & H. Valve & Fit- 
tings Co., Dept. P.V 


, Anniston, Ala 





—for treating sewage and wastes 


@ MODERATE FIRST COSTe¢ HIGH PURIFYING 
EFFICIENCY @ UNUSUALLY ECONOMICAL 


@ FOR COMMUNITIES UP TO 3500 PERSONS © INDUSTRIAL 
PLANTS « INSTITUTIONS « AIRPORTS « HOUSING PROJECTS 


are open for visual inspection. With its 
permanent concrete construction it is a 
plant that will perform efficiently for 
many years. 


GOOD ENGINEERING 
Each installation of the Yeomans Aerifier 
includes final adjustment, initial tested 
operation, thorough training of operators 
and continued counsel from an organiza- 
tion with a half-century reputation for 
good engineering. 

A Yeomans recommendation, based on 
data covering your needs, complete with 
construction cost estimates and applica- 
tion engineering, will be sent upon request. 
Write for bulletin containing helpful in- 
formation as to designs, construction and 
principles of operation. Please use busi- 
ness letterhead. 


YEOMANS BROTHERS COMPANY @ 1425 North Dayton Street, Chicago 22, Ill. 


YEOMANS 





When writing, we will appreciate your mentioning PUBLIC works 





————___—__ —___—__—_-_——_- 
«. 
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WATER WORKS (Cont.) 


Job Data Offered on 


New Steel Water Lines 

80. An 8-page illustrated report list- 
ing pipe diameters, pipe wall thicknesses, 
line pressures, coatings, engineering per- 
sonnel, etc., is entitled “A Report of 
Dresser-Coupled Steel Water Lines in the 
Year 1947.” A copy will be sent by Dresser 
Mfg. Div., Bradford, Pa. 





Speedier, Space-Saving 
Purification Apparatus 

8i. A new 12- pees bulletin, No. 2204, 
tells how the Spaulding Precipitator, in re- 
moving impurities from a liquid by precipi- 
tation, adsorption, settling, and upward 
filtration, occupies less space, uses less 
chemicals and speeds up treatment. Per- 
a Co., 330 West 42nd St., New York 18, 


How to Estimate Quantity 
Of Joint Compound Needed 


87. The uses of Tegul-Mineralead for 
bell and spigot pipe and G-K Sewer joint 
compound are described in a 16-page illus- 
trated booklet issued by Atlas Mineral 
Products Co., Mertztown, Pa. Includes 
useful tables for estimating quantities 
needed. 


Flow Meters With 
Many New Features 


91. The new Propelfio meter for 
main-line metering introduces many new 
features you will want to look into. Send 
for latest bulletin today. Builders Provi- 
ance. Inc., 16 Codding St., Providence 1, 


Cast Iron Pipe Handbook— 
Handy Pocket Size 


97. Catalog of Universal Cast Iron 
Pipe and Fittings, pocket size, illustrated, 


including useful reference tables and data. 
Sent by The Central Foundry Co., Dept. 
P.W., 386 Fourth Ave., New York 16, N. Y 


Tested Jointing Materials 


102. “Hydrotite’’ is a self-caulking, 
self-sealing joint compound for bell and 
spigot pes. For data book and sample 
write Hydraulic Development Corp., 50 
Church St., New York, N. Y. 


Just Press the Button— 


It Does the Rest 

103. Automatic Filter Operation. The 
Robotrol automatically back washes, re- 
washes and returns the filter to service. Il- 
lustrated Engineering Bulletin 1230. Infilco, 
Inc., 325 W. 25th Place, Chicago 16, Il. 


Pipe That Is Immune to 
Tuberculation and Corrosion 


104. Transite Pipe. The high strength 
and low weight of pipe moulded under 
pressure from asbestos fibre and cement, to- 
gether with its immunity to tuberculation 
and corrosion is the subject of a 32-page 
pamphlet. Johns-Manville, Box 290, ew 
York 16, N. Y. 


Well Water Systems 
Built to Last 


105. Layne pumps are built for wells 
ranging from 4 to 36” diameter and in 
capacities from 50 to 16,000 gpm, Full en- 
gineering data and many installation views 
are given in 32 page Pump Bulletin 4-42 
Layne and Bowler, Inc., Memphis, Tenn 


Pressure Pipe That 
Retains Capacity 


106. Several bulletins describing the 
construction of pressure pipe, list of instal- 
lations, carrying capacity tests, making ser- 
vice connections under pressure; and detail 
descriptions of several installations. Lock 
i Pipe Co., P.O. Box 269, East Orange, 
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FEEDS—METERS—MIXES 
CHLORINE GAS ACCURATELY 





PURIFICATION FOR_WATER, SEWAGE AND SWIMMING 
POOLS—Everson SterElators Operate Manually or Semi-Auto- 
matically, Also Automatically Proportion Gas Flow to Water 


Everson SterElators Utilize a 24” Water Gauge Vacuum and 
bine Flow aoe with Wide Ratio Ranges of Capacities: 10 


All SterElators Are Dependable, Accurate, Safe and Easy to 
Operate, Guaranteed to Give Complete Satisfaction. 





SEE EVERSON FOR THE LAST WORD IN 
SWIMMING POOL EQUIPMENT 


CHICAGO, ILL., U. S. A. 


|... does away with 
| constantly decreasing 
| heat transfer, greatly 


reduces the labor of 
cleaning coils, and 
minimizes the operat- 
ing interruptions en 
countered in the con- 
ventional method of 
heating digestion 
tanks. Ask for Bulle- 
| tin 135. 


A Better Way of Heating 
Sludge Digestion Tanks... 


P. F. T. Digester Heater and Heat Exchanger 
mer 
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Quick Way to 
Locate Leaks and Pipe 


657. Leak Locators. Again available to 
waterworks superintendents, the Globe line 
of leak locators, dipping needles and pipe 
finders. Several leaflets describing the orig- 
inal Geophone leak locator, Little Wonder 
— phone, and the Magnetite Dipping 

eedle. Globe Phone Mfg. Corp., Dept. P., 
Reading, Mass. 


Rapid Sand and 
Pressure Filter Data 


109. Rapid sand filters. A complete 
line of vertical and horizontal pressure fil- 
ters, wooden gravity filters, and filter tables 
and other equipment. For engineering data, 
write Roberts Filter Manufacturing Co., 640 
Columbia Ave., Darby, Pa. 


You Can Depend 
On These Valves 


112. Rigidly inspected gate valves for 
pressures up to 175 lbs. by R. D. Wood Co 
Sizes 2” to 30”: for any standard type joint. 
R. D. Wood Co., Public Ledger Bldg., Phila- 
delphia 5, Pa. 


Handy Catalog Describes Small 
Hydrants, Drinking Fountains 


116. This 44-page catalog describes 
34” to 2” hydrants. Also street washers, 
drinking fountains and other water service 
devices. The Murdock Mfg. & Supply Co., 
426 Plum Street, Cincinnati 2, Ohio. 


Cast Iron Pipe and Fittings 
For Every Need 


65. Cast iron pipe and fittings for 
water, gas, sewer and industrial service. 
Super - deLavaud centrifugally - cast and 
pit-cast pipe. Bell-and-spigot, U. S. Joint, 
flanged or flexible joints can be furnished 
to suit requirements. Write U. S. Pipe and 
Foundry Co., Dept. PW, Burlington, N. J 





PACIFIC FLUSH TANK Co. 

4241 RAVENSWOOD AVE., CHICAGO 

p NEW YORK . CHARLOTTE, WN. C. 
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The Quinn Standard” 


FOR CONCRETE PIPE 


The Quinn Standard is known as the best 
the world over, wherever concrete pipe is pro- 
duced and used. Backed by over 30 years’ service 


contractors, municipal departments and pipe 
manufacturers who know from experience that 
Quinn pipe forms and Quinn mixing formulas 
combine to produce the finest concrete pipe 
at lowest cost. 


Quinn Heavy Duty Pipe Forms 


For making pipe by hand methods by either 
the wet or semi-dry processes. Built to give 
more years of service—sizes for any diameter 
pipe from 12 to 84 inches—tongue and groove 
or bell end pipe at lowest cost. 

WRITE TODAY 
Complete information, prices and estimates sent 
on request. Also manufacturers of Quinn Con- 
crete Pipe Machines. 


QUINN WIRE & IRON WORKS GCEi812"ST. BOONE. 1A 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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SUPERIOR has been elected Again / 


Superior Diesels are being used for more 
and more installations where a depend- 
able source of power is important. Like 
the North Carolina town that recently 
built a power plant to meet its expanding 
industrial and domestic requirements. Five 
supercharged, model 80-GX-8 Superior 
Diesels driving 1,000 KW generators were 


chosen to power this important new plant. 


There are some good reasons for this 
constantly growing acceptance. Superior 
Diesels are economical to operate and 


maintain. And they provide top perform- 










































































ance day-after-day because of the fol- 


lowing features: 


Conservative Ratings @ Efficient Pressure 
Lubrication @ Clean Combustion @ Preci- 
sion Bearings @ Heavy Rigid Crankshafts 
Strong Bases and Cylinder Blocks @ Proved 
Roller Chain Camshaft Drives @ Oil 
Cooled Pistons. We will be glad to send 
you a fully illustrated booklet that tells 


how these features can help you. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 
Plant and General Sales Office: Springfield, Ohio 
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When writing, we will appreciate your mentioning PUBLIC WORKS 
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CLOSE OUR EYES? 


We might close our eyes to the 
scarcities of copper and brass and 
substitute other metals, but we 
are bull-headed that way and 
won't. 

But metal shortages don’t help 
our production and if you want 
Murdock Fixtures at specified 
times this Spring, better 
order early. First 1949 
orders in, first out. 











“It Pays to Buy MURDOCK.” 


The Murdock Mfg. 
& Supply Co. 


Cincinnati 2, Ohio 
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SELF-CLOSING ANTI-FREEZING ANTI-FREEZIN 
ANTI-FREEZING COMPRESSION HYDRANTS 


¢ A” 102 
HYDRANT HYDRANT INCLUSIVE 





FOR BETTER 





and WATER TESTS 


Lhews nothing like 


NONFADING 


GLASS COLOR 
STANDARDS 







Pocket 
Comparator 
No. 605 


Permanent reliability of Hellige Glass Color Stan- 
ards, accuracy of color comparison, simplicity of 
the technique, and P of the app 
ore exclusive features of Hellige Comparators not 
found in any similar outfits. 





WRITE FOR BULLETIN No. 602 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATUS 
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FLEX-O 


HYDRAULIC PIPE LINE 
SCRAPERS 


FOR CLEANING WATER LINES AND 
SEWAGE FORCE MAINS IN PLACE 
4” TO 48”. 





Dr. Dorr, left, and Mr. Ramsey. 


e Makes 90° Bends 


ved en <aenges e Restores Capacity to 
Dr. John V. N. Dorr has become e F 

chairman of the Board of Directors of 95% of new pipe 
the Dorr Co., and continues as Chair- 
man of the Board of the Dorr-Oliver | . 
Co., Ltd., London. Elmer E. Ramsey, e Works on City Pressure 
who has been connected with the Dorr 
Co. for thirty-four years, and for sev- 








eral years has been Operating Vice- Write for Catalog and Prices 
President, succeeds Dr. Dorr as Presi- 
dent. 





CARVER-STIMPSON 





Personal News PIPE CLEANING COMPANY 

Harold M. Olson, water treatment WALTERS OKLAHOMA 
engineer, has been appointed Consult- 

ing Maintenance Engineer for the Mor- | LOS ANGELES + SEATTLE + SUMTER 


CHICAGO « TUPELO « LONG ISLAND, N. Y. 
HOUSTON + DES MOINES 
SANTURCE, PUERTO RICO 


ton Salt Co., with headquarters in the 
Illinois General Office, Chicago. He will 
be available through Morton Salt Co. 
for consultation on water problems. 





R. S. Rankin, in charge of sanitary - ee 





engineering work for Dorr Co., is 
spending three months in Europe to USE THE 
inspect water and sewage treatment 


installations. 
Henry F. Munroe has been appointed HON e 


. . $ eri ¥ . 7 7 ) - 
to the sales engineering staff of Pro Registered in U. S. Patent Office 
portioneers, Inc., Providence, R. I. 


Douglas E. Dreier has been placed in TO LOCATE LEAKS 
charge of the engineering service de- WITHOUT DIGGING! 
a 


partment of Walker Process Co., Au- 
rora, Ill. G 





Engineers Wanted 


The U. S. Public Health Service 
needs qualitied sanitary engineers, biol- 
ogists, bacteriologists and chemists. 
Those accepted in the reserve corps will 
have a chance to make application for 
appointment into the regular corps with 
full chance for promotion to the same 
pay and allowances as are provided for 
other military services. These specialists 
are needed to aid in carrying out the 
provisions of the national water pollu- 
tion control act. Applications will be 
received for appointment in the Publi 
Health Service Reserve and in civil 











service. For positions in the commis- Used by America’s foremost water systems, govern 
: . . : . 7 —— ~ ment and industrial plants. Picks up vibrations from 
sioned corps, appointments range from escaping water or steam at 50 feet. Also used suc 
2nd Lt. to Lt. Col. Previous military cessfully in oil, mining, and termite fields. Com- 
service counts in pay. In civil service, plete outfit of two Geophone dises, head- $ 

— 3 ? 4 ‘ a piece, connecting tubes, and carrying 
positions range from P-3 ($4479) to case 
P-7 ($8509) for engineers and to P-6 Pipe Phones $3.70 Pipe Finders $110 
($7432) for other specialties. Write Dipping Needles $20 


to Chief, Division of Water Pollution Globe Phone Mfg Corp 
. . 


Control, Public Health Service, Wash- Resides ab Quuaenas tees 008 
. ° ° ° . anu 
ington, D. C., for information on ap- DEPT. P READING, MASS. 











pointments. 
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